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TOM TAT

Pé so sanh mot s6 loai dung dich dinh dudng hitu co lam dung dich thay canh, thi nghiém
duoc tién hanh nham xéc dinh anh huéng cua 03 loai dung dich dinh dudng hiru co (V.M 1954,
Vegano va TNC Hume) dén sinh truong, phét trién, ning suét va chat luong rau mudng trong vu
hé va hé thu nam 2019. Két qua thi nghiém chi ra rang dung dich dinh dudng hitu co V.M 1954
cho céc chi tiéu sinh trudng, nang suat va chat luong cua rau mudng 12 tt nhat. Vi thé, da khang
dinh rau mudng hoan toan cé thé sinh truéng, phét trién cho ning suat va chat luong tét dong
thoi han ché duoc sau bénh hai khi san xuat bang cong nghé thuy canh dong véi gia thé va su
dung dung dich dinh dudng hitu co V.M 1954 (ndng do 1,5%o).

Tir khoa: Dung dich dinh dudng hitu co, gia thé, rau muéng, thiyy canh

COMPARISON OF DIFFERENT ORGANIC NUTRIENT SOLUTIONS ON
THE VEGETATIVE GROWTH, YIELD AND QUALITY OF WATER SPINACH
GROWN IN CIRCULATING HYDROPONIC TECHNOLOGY USING GROWTH

MEDIA BED

ABSTRACT

To comparison some types of organic nutrient solutions as hydroponic solution, the
experiment was carried out to determine the effects of 03 types of organic nutrient solutions (V.M
1954, Vegano and TNC Hume) to the growth, yield and quality of water spinach by using a
circulating hydroponic system and growth media bed in summer and summer-autumn seasons,
2019. The results indicated that the V.M 1954 organic nutrient solution was the best for the
growth, yield and quality of water spinach. Therefore, the results confirmed that water spinach
could fully grow and develop for good productivity and quality, and contemporaneous reduce
pests and diseases when grown in circulating hydroponic technology using growth media bed
with organic nutrient solution V.M 1954 (1.5%. concentration).

Key words: Circulating hydroponic, growth media bed, organic nutrient solution, water
spinach



1. PAT VAN PE

San xuit rau an toan, rau hitu co dang
la mot van dé cap thiét dit ra d6i véi cac nha
nghién ctu, ngudi san xuat dé phuc vu nhu
Cau ngay cang cao cia ngudi tiéu dung. Mot
trong nhitng giai phap dé c6 rau an toan va
chit luong cao la san xuat rau hiru co hoic
theo nguyén tic hitu co nghia la khong sir
dung bat ky hoa chat néng nghiép nao trong
san xuat (Pham Tién Diing & cs., 2016;
Nguyén Thi Ngoc Dinh & cs., 2015a). Thém
vao d6, dé dap tng nhu cau luong thyc, thyuc
pham ngay cang ting vé s6 lugng va chat
luong, ting dung cdng nghé cao vao san xuat
rau thuy canh la hudéng di dung da duoc
Pang va Nha nudc quan tdm thé hién qua dé
an phat trién ndng nghiép céng nghé cao dén
2020 - s6 176/QD-TTg ngay 29 thang 01
nam 2010. Thuy canh (Hydroponic) la hinh
thirc canh tac trong dung dich, ky thuat trong
cay khong dung dat. Cay duoc trong trén
hoac trong dung dich dinh dudng, st dung
dinh dudng hoa tan trong nudc dudi dang
dung dich va tuy theo tirng k¥ thuat ma toan
bo hodc mot phan ré cay dugc ngam trong
dung dich dinh dudng (Vi Quang Sang &
cs., 2007). Hién nay, ¢ Viét Nam, san xuit
rau thay canh chii yéu st dung dung dich
dinh dudng v6 co nén chat lugng san pham
duogc danh gia 1a khong cao, nhat, nhanh héo
(Nguyén Thi Ngoc Dinh va cs., 2015a) va
nguai tiéu dung khong thich str dung. Vi vay,
mot trong nhirng hudng nghién ciru mai hién
nay la str dung dung dich dinh dudng hitu co
dé san xuat thay canh. Str dung dung dich
dinh dudng hitu co tu chiét xuat tir dong,
thuc vat dé san xuat thay canh tinh cho rau
mudng vira dam bao ning suét va chat lugng
san pham (Nguyén Thi Ngoc Dinh & cs.,

2015a) vira duoc str dung nhu moét loai phéan
bon hitu co qua 14 trong san xuat lda hitu co
(Nguyén Thi Ngoc Dinh & cs., 2015b) va rau
hitu co (Pham Tién Diing & cs., 2013). Str
dung dung dich dinh dudng hiru co trong san
xut thay canh lam giam 6 lan ham luong
NOs’, tang do ngot (Brix) va lam cham qua
trinh héo cua rau so véi dung dich vo co
(Nguyén Thi Ngoc Dinh & cs., 2015a), dong
thoi dung dich dinh dudng hitu co c6 nhiéu
nguyén to vi luong, vi sinh vat co loi
(Edwards & cs., 2010), va c6 chat kich thich
sinh trudng can thiét cho cay nhu axit humic
va fluvic (Arancon & cs., 2007). Cho dén
nay, nghién cuau tng dung dung dich dinh
dudng hitu co cho san xuat rau thay canh ¢
Viét Nam con rét it va chua duoc quan tam.

Tuy nhién, khi sir dung hé théng thay
canh c6 mot sé nhuge diém can phai khac
phuc nhu: Phai diéu chinh pH, nhiét d6 cua
dung dich phu hop véi sy sinh truong, phéat
trién ddi véi ting loai cay (Cometti & cs.,
2013). Mot sé gia thé duoc sir dung trong hé
thdng ca - rau (aquaponics systems) nhu cat,
soi, da, dat nung (Rakocy & Hargreaves,
1993) va gia thé hd tro sinh truong cho cay
trong nhu vo hat co, xo dira (Oladimeji & cs.,
2018). Vi thé, dé khic phuc nhuoc diém khi
san xuit rau bang hé théng thuy canh dong,
nhiéu nghién ctu st dung gié thé vira c6 tac
dung gitr dinh dudng, diéu chinh pH va on
dinh nhiét d6 cua dung dich.

V4n dé dit ra 1a st dung loai dung dich
dinh dudng nao pht hop cho san xuét rau an
l4 trong hé thdng thay canh dong vai gia thé.
Trén thi tredng hién nay c6 rat it dung dich
dinh dudng hitu co str dung cho san xuat rau
thay canh, vi thé nghién ctru nay duoc tién
hanh dé danh gia duoc loai dung dich dinh
dudng hiru co phu hgp véi sinh trudng, nang



Suit va chat lugng cua rau mudng sir dung
cdng nghé thuy canh dong véi gia thé. Muc
tiéu cua nghién ctu la so sanh mot sé loai
dung dich dinh dudng hitu co trong san xuat
thity canh dong voi gia thé dé lva chon loai
dung dich dinh dudng hitu co thich hop nhit
dbi vai rau mudng.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat ligu

- Gibng rau muéng L& tre (Ipomoea
aquatica Forsk) 1a giéng rau mudng trang 1a
nho cia cong ty TNHH Trang Nong dugc
ngudi tiéu dung wa chuong, khi nau chin van
gitt dugc mau xanh, c6 ham lugng vitamin
cao, c0 thé trong tir thang 2 dén thang 11 &
mién BAc va trong quanh nim & mién Nam.
Ning suat trung binh dat tir 20 - 30 tin/ha.

- 03 loai dung dich dinh dudng hitu co:
V.M 1954; Vegano; TNC Hume

Thanh phan méi logi dung dich dinh
duwong hitu co nhw sau: Dung dich dinh
dudng hitu co V.M 1954 (San phim cua
cong ty 1954) la hdn hop cac chat hiru co ty
nhién duoc thuy phan bang enzym sinh hoc,
bao gom cac chét axit amin, vi lugng hitu co,
hoocmon sinh trudng tu nhién; Dung dich
dinh dudng hiru co Vegano (san pham cua
cong ty TNHH Viét Lién) la dich Chitosan
hoat hda, dich Axit amin tir ba men bia,
khoang da luong, vi lugng; Dung dich dinh
dudng hiru co TNC Hume ¢é ngudn géc tir
My, véi thanh phan 18% Humic + Fulvic
axit.
2.2. Phuong phap

Trong san xuét rau thay canh véi hé
thdng cé - rau (aquaponics), mot sb gia thé
duogc str dung nhu: Vo hat co, xo dira va cé
tron thém cét, soi, dit nung (Oladimeji &
cs., 2018; Rakocy & Hargreaves, 1993).

Chang t6i tién hanh tha nghiém sir dung
dung dich dinh dudng hitu co véi gia thé 1a
cat vang va xo dira (ty 16 1:1 vé thé tich) dé
san xuit rau mudng bang phuong phap thuy
canh d6ng. Hé thdng thuy canh dong duoc
thiét ké nhu sau: Chau nhya c6 kich thuéc
60 cm x40 cm (Dai x Rong); thiing 60 lit
dung dung dich dinh dudng; hé théng éng
nhyua dua dung dich tir thung chira 1én chau
cay; gia sit cao 90 cm. Céc dng nhya dugc
Iip rép thanh duong dan truyén dung dich
dén cay, trén d6 dugc lap va duc 16 dé tudi.
O dudi chau lap duong 6ng hoi luu vé thing
chtra dé tao thanh maot hé thdng tuan hoan.
Kich thudc mdi chau 12 0,24 m?.

Céch diéu chinh dinh dudng trong hé
thdng thity canh: Pha dung dich dinh dudng
hitu co véi ndng do theo cac cong thic thi
nghiém, sau d6 do néng d6 chat ran hoa tan
(TDS) trong thung chra. Sau d6 dung dich
dinh dudng dugc bom tur thung chtra 1én cac
chau trdng rau c6 chaa gia thé, dung dich
dinh dudng lai hoi luu vé thing chta. Méi
ngay dinh ky bom dung dich dinh dudng 2-
3 1an mdi lan 30 phat - 1 gio. Binh ky 7 ngay
1 lan do TDS cua dung dich dinh dudng
trong thing chira va bo sung dinh dudng dé
dat duogc ndng d6 TDS ban dau thich hop cho
cdy sinh truong va phat trién.

Cong thzc thi nghiém: Dung dich dinh
dudng hitu co V.M 1954 (1,5%0) (V.M
1954); Dung dich dinh dudng hiru co
Vegano (2,5%0) (Vegano); Dung dich dinh
dudng hitu co TNC Hume (2,5%0) (TNC
Hume).

Thi nghiém duogc bd tri theo kiéu khdi
ngiu nhién day da (RCB) véi 03 1an nhac lai,
maoi cong thac 1a 1 chau dién tich 0,24 m?
(Dai x rong), téng dién tich caa 1 lan nhic



lai 12 0,72 m? duoc thuc hién trong vu hé va
hé thu nam 2019 tai Trung tdm Nong nghiép
htru co, Hoc vién Nong nghiép Viét Nam.
Rau mudng duoc gieo bang hat véi khoang
cach cédy cach cdy 5cm va hang cach hang
10cm. Vu hé rau mudng duoc trong trong
thoi gian 45 ngay ( tur 01/05/2019 dén
14/06/2019) véi 2 lan thu hoach (Lan 1: 25
NSG; lan 2: 45 NSG) va vu hé thu duoc
trdng trong thoi gian 67 ngay (tir 30/6/2019
dén 05/09/2019) véi 4 lan thu hoach (Lan 1:
23 NSG; lan 2: 39 NSG; lan 3: 53 NSG; lan
4: 67NSG). Ngoai ra, phong trir sdu bénh hai
theo phurong phap hitu co bang dich chiét tir
girng, toi, 6t, qué vai gi mat theo ty 18 1:1 vé
khéi lugng. Thi nghiém duoc thuc hién
ngoai troi va duoc che mua trong sudt qué
trinh 1am thi nghiém béang nilong tring va
lui chan con tring.

Cac chy tiéu theo ddi cua thi nghiém
2 gom: pH cua dung dich do bang méay pH
HANNA HI 98107 dinh ky 7 ngay do 1 1an;
Nong d6 chit ran hoa tan cua dung dich
(TDS) do bdng may TDS HANNA HI 86302
dinh ky 7 ngay do 1 1an; Cac chi tiéu vé ré
duogc do lac thu hoach; Cac chi tiéu sinh Iy
(Dién tich 14 (dm?/cay) do bang phuong phap
can nhanh, chi s6 SPAD: do bang may do
SPAD 502); Ham lugng chit kho (%); Ning
suat thuc thu (kg/m?) tai cac lan thu hoach,
do Brix, ham Iugng NOgz™ trong rau (mg/kg)
duoc xac dinh theo TCVN 8742:2011 cua lan
thu thir 2 trong vu hé va lan thu hoach th 4
trong vu heé thu); Su mat nudc cua rau dugc
xac dinh qua khéi luong hao hut (KLHH) khi
dé cay trong diéu kién nhiét d6 phong (25 *+
2°C).

2.3. Xir ly théng ké

Str dung phan mém Microsoft Office
Excel va chuong trinh IRRISTAT 5.0 dé tinh
cac tham sé théng ké co ban va phan tich
ANOVA két qua thi nghiém.

3. KET QUA VA THAO LUAN

3.1. Swbién d6i pH ciia cac dung dich dinh
dudng, gid thé va TDS cia mdi truong
dinh dudng trong qua trinh trong rau
muong

Theo Cabrera & cs. (1996), gia tri pH
cua dung dich thay canh di véi ting loai
cay trong khac nhau 1a khac nhau, tuy nhién
hau hét céc loai cay trong déu thich hop voi
gia tri pH tr 5,5 - 6,5. Thong thuong trong
san xuat thity canh can phai diéu chinh pH
bang kiém va axit (Inden, 1982). Tuy nhién,
trong thi nghiém khi str dung gia thé, gia tri
pH cua dung dich dinh dudng hitu co lam
dung dich thay canh va pH cua gia thé déu ¢
trong gia tri thich hop cho cay sinh truong
phét trién, ching tdi khdng can diéu chinh
gia tri nay. Piéu nay hoan toan phl hop Véi
gia thuyét nghién ciru luc dau cia nghién ciu
la cong nghé thuy canh dong véi gia thé co
thé diéu chinh duoc pH thich hop véi sinh
trudng cua cay.

S6 liéu vé sy bién doi gia tri pH cua
dung dich dinh dudng hitu co trong qua trinh
lam thi nghiém dao dong tur 5,5 - 6,7 trong
vu hé va tir 5,8 - 6,8 trong vu heé thu, day van
la gi4 tri thich hop cho rau mudng sinh
truong phat trién. Gia tri pH cua gia thé ciing
khong chénh léch nhiéu so vai gia tri pH cua
dung dich dich dinh dudng, dao dong tur 5,6
- 6,8 trong vu hé va tr 5,7 - 6,5 trong vu hé
thu (Bang 1).



Bang 1. Sw bién déi pH caa cac dung dich dinh dwéng hiru co va pH cia gia thé

Lan do

Dung dich
dinh
dudng

10 NSG
pH pH
DD GT

17 NSG
pH pH
DD GT

pH
DD

24NSG 31NSG
pH pH pH
GT DD GT

38NSG 45NSG 52 NSG59 NSG
pH pH pH pH pH pH pH pH
DD GT DD GT DD GT DD GT

Vu hé

V.M 1954
Vegano
TNC Hume

6,5
6,7
6,7

6,2
6,5
6,5

6,2
6,6
6,6

6,1
6,5
6,5

5,5
5,8
5,7

56 64 61
57 6,3 6,2
56 64 65

6,5
6,5
6,5

6,7
6,3
6,1

6,6
6,6
6,6

6,8
6,1
5,8

Vu hé thu

V.M 1954 6,4
Vegano 6,2
TNC Hume 6,0

5,8
6,1
5,7

6,6
6,2
6,4

6,1
6,1
59

6,2
6,0
5,8

6,5 62 64
6,2 58 6,0
57 60 59

6,6
6,4
6,8

6,4
6,0
6,0

6,8
6,8
6,8

6,5
6,2
6,1

6,8 6,2 6,8 6,2
6,8 6,1 6,8 6,1
6,8 6,1 6,8 59

Ghi cht: pH DD: pH cua dung dich dinh dieéng; pH GT: pH cua gia thé; NSG: ngay sau

Po dan dién (Electrical coductivity -
EC) la st biéu hién cua nong d6 ion trong
dung dich c6 thé duoc ré hap thu. Bo dan
dién twong quan thuan véi ndng do chat ran
hoa tan (Total Dissolved Solids - TDS). Déi
Vi trong thay canh, néu gia tri EC cao s&
kim hdm sy hap thu dinh dudng vi ting ap
suat tham thau, nguoc lai gia tri EC thap lai
anh huong nghiém trong dén sirc song va
ning suat cdy trong (Samarakoon & cs.,
2006). Vi thé, x4c dinh dugc noéng do chat
ran hoa tan thich hop ddi véi tirng loai rau 1a
rat quan trong. Nong do chat rian hoa tan
(TDS) & ca 2 vu hé va vy hé thu thé hién qua
bang 4. Két qua nghién ctu cua ching toi

gieo

cho thay, sau mdi lan do gia tri TDS ting dan
nhung van & ngudng cho phép dé cay rau
mubng sinh truong, phat trién binh thudng.
Gia tri TDS dao dong tir 500 - 780 mg/lit ¢
vu hé va 600 - 740 mg/lit & vu he thu. Gia tri
TDS ting 1én sau moi lan do do mot s6 hop
chat hitu co van chua phan hity hét trong céc
dung dich dinh dudng hitu co s& duogc tiép
tuc phan huy trén gia thé tro vi thé lam ting
thém gia tri TDS & nhiing lan do sau. Gia tri
TDS cua cac dung dich dinh dudng hiru co
trong thi nghiém nay gan voi gia tri TDS
trong cac dung dich dinh dudng hitu co theo
nghién ctru caa Nguyén Thi Ngoc Dinh & cs.
(20154a).

Bang 2. Sw bién ddi chi s6 TDS caa cac dung dich dinh duéng hiru co (mg/lit)

. . Lan do
D””%ggnhgd'”h 10 17 24 31 38 45 52 59
NSG NSG NSG NSG NSG NSG NSG NSG
Vu he
V.M 1954 650 740 700 780 650 620
Vegano 500 700 600 760 630 660
TNC Hume 50 690 620 730 650 650
Vu he thu
V.M 1954 690 620 700 600 700 630 700 740
Vegano 630 660 660 630 650 600 680 650
TNC Hume 620 600 690 600 700 630 670 690




O ca 2 vu trdng, gia tri TDS & dung
dich V.M 1954 cho gia tri TDS ¢ mdi lan do
hiu hét déu cao hon cac dung dich dinh
dudng hitu co con lai (Bang 2). Biéu nay c6
thé du doan ning suét caa rau mudng & dung
dich V.M 1954 c6 thé dat cao hon cac cong
thirc con lai.

3.2. Anh hwéng cia cac dung dich dinh
dudng hiru co' dén cac chi tiéu sinh ly cay
rau muong

Chi s6 SPAD danh gia ham luong
chlorophyll trong 14 cay va la yéu té anh
huong truc tiép ti kha nang quang hop cua
cay trong. Theo Zhang va Oweis (1998),
nhiéu nghién ctru da cho thay, c6 twong quan

gitta chi s6 SPAD va cudng do quang hop
cua cay trong.

O vu hé, chi s6 SPAD cua dung dich
V.M 1954 dat cao nhét & ca 2 lan thu hoach,
sai khac khong c6 y nghia so véi dung dich
Vegano va c6 y nghia théng ké so véi dung
dich TNC Hume & lan thu 2. O vu heé thu, chi
s& SPAD ¢ 1an thu hoach tht 3 dat cao nhit
& dung dich Vegano sai khac khong cé y
nghia so vai dung dich V.M 1954 va sai khac
¢6 ¥ nghia so v6i TNC Hume. O ca 2 vy
trdng, dung dich TNC Hume déu cho chi sé
SPAD thip nhét, diéu nay c6 thé dan dén
nang suét thip & dung dich nay (Bang 3).

Bang 3. Anh hwéng caa cac dung dich dinh dwéng hiru co dén chi sé SPAD, dién tich la
caa rau muong tai cac lan thu hoach

Dung Vu he Vu hé thu

dich Lan 1 Lan 2 Lan 1 Lan 2 Lan 3 Lan 4
dinh DT l4 DTI4 DTIA DTIA DTla DTI4
duong > 2P (dm2icay) STAP (dmeicay) (dmeicay) (dmifcay) ST AP (dmfcay) (dm?cay)
VM 3410° 136° 3550° 168 104 095 4081° 107° 1,07°
1954 1,043 0,902 1,04°
Vegano 3200° 1,16 3250% 150® 000  064° 4153 1,040 1,01°

TNC 31,208 1,099 31,90° 1,39 0,70 280 3370° 0,97¢ 0,10
Hume 1,13E-02 5,32E-02 2 58E-03
CV(%) 7,60 3,30 6,80 1,90 1,10 0,60

LSDoos 4,80 0,90 3,20 0,27 0,93 1,30E-02

Ghi cha: Cac gia trj trung binh cung cét mang mii cung chir cai la khac nhau khéng co y
nghia thong ké (P=0,05) va nguot lai khi khac chir 1a khac nhau ¢6 y nghia. DT: dién tich.
dudng con lai cho thu hoach 4 1an. Dung dich
V.M 1954 c6 dién tich la/cay dat cao nhat ¢

Lala co quan quang hgp cua cay, trong
l4 c6 diep luc véi hé sic t6 quang hop hap

thu anh sang va truyén ning luong hap thu
dugc dé c¢b dinh CO2 sau d6 tong hop tao
thanh vat chat hitu co cho cdy. Khi ting dién
tich 14 cay sé tang kha niang hap thu anh séng
va tang cuong d6 quang hop dé ting ning
suat cho cay. Vu he, dién tich 1a/cay cua rau
muéng & dung dich V.M 1954 dat cao nhat
va TNC Hume dat thip nhat & ca 2 lan thu
hoach. Vu he thu, dung dich TNC Hume chi
cho thu hoach 3 lan, cac dung dich dinh

ca 4 1an thu hoach, nhung chi sai khéc c6 y
nghia so vé&i dung dich con lai & lan thu
hoach tht 3 va 4, trong khi d6 dung dich
TNC Hume c6 dién tich 14 thap nhat ¢ ca 3
lan thu hoach (Bang 3). Dién tich la/cay cao
& dung dich V.M 1954 Ia tién dé dé dat duoc
ning suét cao.

3.3. Anh hwéng ciia cac dung dich dinh
dudng hitu co dén su sinh truéng caa bd
ré cay rau muong



Ré 14 co quan quan trong 1am nhiém vy
hat nude va dinh dudng cua cay trong hé
thdng thay canh, sé luong ré chinh nhiéu,
khéi lugng ré 16n 1a tién dé cho cay rau c6
thé hat dwoc nhiéu dinh dudng va sinh
truong va phat trién tt. O vu he, chiéu dai ré
¢ ca 3 dung dich dinh dudng khéng co6 su sai
khac dao dong tir 21,31 - 24,36 cm, khdi
lwong ré kho dat cao nhat ¢ dung dich V.M
1954 sai khac c6 y nghia so vdi cac dung

dich con lai, s6 lwong ré chinh ciing dat cao
nhat & V.M 1954 nhung sai khac khéng c6 y
nghia so voi Vegano. O vu hé thu, dung dich
V.M 1954 dat chiéu dai ré chinh, khi luong
ré kho va sé ré chinh cao nhét sai khac cé y
nghia so v&i cac dung dich con lai, khdi
lwong ré khod & dung dich V.M 1954 cao gap
2,58 va 2,53 lan so véi Vegano va TNC
Hume tuwong tng (Bang 4).

Bang 4. Anh hwéng ciaa cac dung dich dinh duéng hiru co dén sw sinh trwéng cia b ré

cay rau muéng
Dung dich Vy he - Vl':gl]_ertbu -
dinh CDréd KL rékho Sé ré CD ré kh()e SH ré
duon cm /ca chinh cm ~ chinh
g (cm) (g/cay) (cm) (g/cay)
V.M 1954 23,422 3,602 22,892 19,072 1,322 18,802
Vegano  21,31° 2,26" 21,11%® 14,41° 0,51° 16,60°
TNC Hume 24,262 1,92° 14,11° 16,60° 0,52P 13,53¢
CV(%) 9,70 10,00 11,50 0,80 17,00 3,60
LSDoos 5,10 1,30 5,10 0,31 0,30 1,34

Ghi cha: Cac gia tri trung binh cung cot mang

mii cung chir cai la khac nhau khdng cé y

nghia thong ké (P=0,05) va ngueoc lai khi khac chiz la khdc nhau ¢é y nghia. CD: chiéu dai;
KL: Khoi irong.

O ca 2 vy trong, bo ré cay rau mudng
& dung dich V.M 1954 phét trién tt hon cac
dung dich con lai, day chinh 1a diéu kién dé
V.M 1954 c6 thé cho ning suit cao So V4i
céac dung dich con lai (Bang 4).
3.4. Anh hwéng cia cac dung dich dinh
dudng dén chi tiéu nang suat va chat
lwgng san pham caa rau muong tai cac lan
thu hoach

Dé danh gia ty 18 héo cua rau mudng
trong diéu kién nhiét do phong ching toi
danh gia qua khéi lugng hao hyt cua rau cua
cac dung dich dinh dudng hiru co khac nhau
tai 1an thu hoach thir 2 & ca hai vu hé va heé
thu, s6 liéu duoc thé hién qua bang 5. Ty 18
héo cua rau ting dan tir 1h sau thu hoach dén
24h sau thu hoach. Dung dich dinh dudng
hitru co dugc st dung lam dung dich thuy

canh c6 tac dung giam khdi luong hao hut
cua rau sau thu hoach so vai dung dich vo co
lam dung dich thiy canh (Nguyén Thi Ngoc
Dinh & cs., 2015a), tuy nhién 1h sau thu
hoach khéi lugng cua rau da thé hién su hao
hut tir 4,07 - 4,40% & vu he va 2,97 - 4,84%
& vu hé thu, dén 24h sau thu hoach khdi
luong hao hut cua rau muéng tr 28,37 -
30,70% trong vu he va 22,89 - 29,84% ¢ vu
he thu (Bang 5). Khéi lwong hao hut nay
tuong dbi thap do dung dich dinh dudng hitu
co dugc chiét xuat tir vat lidu c6 ngudn gdc
hitu co chtra nhiéu thanh phan tuong tu nhu
phan hitu co nén giup cay c6 kha nang gilr
nudc trong té bao tot hon khi diéu kién bat
loi xay ra.

O vu heé, tit ca cac thoi diém theo doi
sau thu hoach, khéi lwgng hao hut cua rau



mudng khéng c6 su sai khac vé mat thong ké
gitra cac cong thac sir dung dung dich dinh
duong tree 5h sau thu hoach dung dich
Vegano cho khéi luong hao hut thap nhét sai
khac c6 y nghia so véi dung dich V.M 1954
va khong co6 y nghia so véi TNC Hume
(Bang 5).

O vu hé thu, dung dich V.M 1954 cho
khéi luong hao hut thap nhat va sai khac cé
¥ nghia so v6i cac dung dich con lai, tiép dén
1a dung dich TNC Hume va dat cao nhat la
dung dich Vegano. Diéu nay chimng to, rau
thuy canh st dung dung dich V.M 1954 cé
cac hop chat hiru co gitip cdy c6 kha ning
gitt nude trong té bao tét hon vi thé tuoi lau
hon so véi 2 dung dich con lai (Bang 5).

Béing 5. Anh hwéng cia cac dung dich dinh dudng hiru co dén khéi lwgng hao hut (%)
caa rau muong sau thu hoach trong dieu kién phong

Dung dich dinh

. 1hSTH 3hSTH 5hSTH 8hSTH 12hSTH 24hSTH
dwong
Vu he
V.M 1954 4,402 9,532 14,272 19,572 22,907 28,372
Vegano 4,372 8,372 12,73° 18,932 22,132 30,702
TNC Hume 4,072 9,332 13,30% 19,302 23,407 30,232
CV(%) 13,10 15,70 7,20 7,30 7,40 5,90
LSDo,05 2,20 3,20 1,20 3,20 3,80 4,00
Vu hé thu
V.M 1954 2,97¢ 6,39¢ 10,58° 14,58° 18,33¢ 22,89°
Vegano 4,842 10,132 15,082 20,342 25,272 29,842
TNC Hume 3,56" 9,26" 13,35° 16,96° 18,64° 23,40P
CV(%) 3,40 3,10 3,20 2,20 1,60 0,80
LSDo,05 1,50E-02 2,10E-02 2,63E-02 2,15E-02 1,67E-02 9,74E-03

Ghi cha: STH: sau thu hogch. Cac gia tri trung binh cung cét mang mii cung chir cai la khac
nhau khéng c6 y nghia thong ké (P=0,05) va nguroc lai khi khac chiz 1a khac nhau ¢é ¥ nghia.

Khéi lwong chét kho tich liy cta cay
la khéi lwong sau khi siy khd cay trong.
Khéi lugng tich liiy chat khd cua cay thé
hién sic hap thu dinh dudng caa cay trong
hé théng thuy canh. Nguyén Thi Ngoc Dinh
& cs (2015a) da chi ra rang sir dung dung
dich dinh dudng hitu co trong san xuat rau
thily canh da lam ting ham luong chat khé.
O vu he, rau mudng c6 ham luong chét khd
tich lity cao nhat ¢ dung dich V.M 1954 sai
khac khong c6 y nghia so voi dung dich
TNC Hume va thap nhat 1a Vegano ¢ ca 2
lan thu hoach. O vy hé thu, dung dich V.M
1954 ¢6 ham luong chat kho dat cao nhat va

sai khac c6 y nghia ¢ do tin cay 95% so voi
cac dung dich con lai ¢ 1an thu hoach 1, 2,
3. O lan thu 4, dung dich Vegano ¢ ham
luong chat khé cao nhét, tiép dén 1a V.M
1954, sai khac c¢6 ¥ nghia thong ké (Bang
6). Nguyén nhan lam tiang ham luong chat
kho cua rau mudng khi sir dung dung dich
V.M 1954 la do cdy c6 bo ré phat trién tét
hon cac dung dich con lai (Bang 4).

Nhin chung, str dung dung dich dinh
dudng hiru co khac nhau cho nang suét thc
thu ctia rau mudng khac nhau co6 y nghia
thong ké & ca 2 vu trong (Bang 6). Tai vu he,
dung dich V.M 1954 cho ning suét thuc thu



cao nhat ¢ ca 2 lan thu hoach, thap nhat 13
TNC Hume. O vu hé thu, dung dich V.M
1954 cho ning suét thuc thu cao nhat va sai
khac cd y nghia ¢ do tin cay 95% so vai cac
dung dich con lai ¢ ca 4 lan thu. Dung dich
TNC Hume chi cho thu hoach 3 lan va mdi
lan thu hoach déu cho ning suét thip nhat

(Bang 6). Biéu nay duoc giai thich do dung
dich TNC Hume c6 gié tri TDS thuong thap
hon cac dung dich con lai (Bang 2), bo ré kém
phét trién (Bang 4), chi s6 SPAD va dién tich
l4 thap (Bang 3), bén canh d6 dung dich V.M
1954 cho cAc chi tiéu trén déu cao nht.

Bang 6. Anh hwéng cia cac dung dich dinh dwéng dén chi tiéu ning suit va chét lwong
san pham caa rau muong tai cac lan thu hoach

Dung Ham lwong chit kho Ning suat P Brix Ham
dich tich liiy (%) thuc thu (kg/m?) ] (%) _ lwong
d‘if&”;‘g Lan1 LAn2 LAn3 Lan4 Lan1 Lan2 Lan3 '—Z“ L*l‘” Lan 2 '—;‘” '—Z‘” ( n':';ig)
Vu he
V.M 10,60° 12.86° 003® 1,15° 2.43% 2.60°
1954 369,200
Vegano 9,70° 12,02° 1,02¢ 0,645 2,300 2,43 527,50%
TNC ~ 9,96% 12,27% 0,48 0,49 2,40° 2,47
Hume 826,70°
CV (%) 400 210 11,40 23,10 9,80 6,20 24,10
LSDogs 081 057 0,05 0,09 0,50 0,16 446,00
Vu he thu

V.M 9,728 10,05* 10,06° 10,16 1,222
1954

Vegano 8,37° 9,76° 9,89° 10,32® 1,06°
TNC 9,86° 9,94° 9 08¢
Hume

CV(%) 020 040 120 070 1,80

0,897 1,69% 1,14° 3,58% 5,14% 4,99% 4,91 540,00

0,41°

0,55 1,18 3,15° 4,45° 4,58 4,54 715,00°

0,57* 057° 0,67 3,94¢ 3,90° 3,89° 540,67°

1,10

150 4,30 2,40 150 1,20 1,40 12,70

LSDoos 8,2E-042,8E-03 8,8E-03 5,1E-037,4E-033,6E-037,6E-03 0,02 0,12 0,15 0,13 0,14 171,86

Ghi cha: Cac gia trj trung binh cung cét mang mii cung chir cai la khac nhau khéng co y
nghia thong ké (P=0,05) va nguroc lai khi khac chiz la khdc nhau ¢é y nghia.

V6i dung dich V.M 1954, ning suét
thuc thu cua rau mudng dat cao nhat & céc
lan thu hoach & ca 2 vy trdng, ching toi tinh
toan ning suat thyc thu rau muéng trén dién
tich 1000m? san xuat bang cong nghé thay
canh dong vai gia thé. O vu he, tong ning
suat thyc thu cia rau mudng véi 2 lan thu
hoach tinh trén 1000m? la 2080kg trong thoi
gian 45 ngay. O vy hé thu, ning suét thyc thu
ctia rau mudng ¢ 4 lan thu hoach tinh trén
1000m? 1a 4940kg trong thoi gian 67 ngay.

D6 Brix (46 ngot) cua rau mudng &
dung dich V.M 1954 dat cao nhat & ca 2 vu
trong va tit ca céc lan thu hoach rau. Rau
mudng tring tréng ¢ vu heé thu c6 ngot cao
hon so véi vu hé & tat ca cac dung dich. O vu
hé thu, dung dich V.M 1954 cho d¢ ngot cao
nhét va sai khac c6 ¥ nghia so v&i cac dung
dich con lai ¢ ca 4 lan thu. D6 ngot cua rau
muéng & cac dung dich dinh dudng hitu co
déu cao (Bang 6), diéu nay phu hop Vi
nghién ctru caa Nguyén Thi Ngoc Dinh & cs.
(2015a).



Nitrat 1a dang chat dam hién dién trong
rau va 1a thdng s dé xac dinh chat lugng caa
rau. Su dung lugng nitrat it hoac vira du sé
gilip cho rau ¢ mau xanh, nhin dep mat. Sau
khi tich lily trong co thé con nguoi, nitrat s&
chuyén héa thanh Nitrit va nitric oxide gay
nguy cho suc khoe con nguoi (Habermeyer
& cs., 2015). Su c6 mat cua nitrat trong ndng
san s& anh huong xau dén stc khoe con
nguoi va du lugng nitrat trong mo thuc vat
vuot ngudng an toan dugc xem nhu 1a mot
doc chat. Theo quy dinh cia B6 NN &
PTNT, ngudng ham lugng Nitrat trong rau
mudng 12 nho hon 600 mg/kg (Quyét dinh s6
99/2008/QD-BNN ngay 15/10/2008 cia Bo
NN & PTNT). O ca 2 vu hé va hé thu, rau
mudng trong st dung dung dich thay canh
V.M 1954 ¢6 ham lugng NO3- dat ngudng
an toan vai sac khoe con nguoi (Bang 6).

Quad trinh lam tht nghiém, chung toi
c6 st dung dung dich phong trir sdu bénh hai
dugc chiét xuat tir gung, toi, 6t. Quan sat
trong qua trinh thir nghiém cho thay, rau
mudng trong thuy canh rét it bi sdu bénh hai.

5. KET LUAN

Trong hé thong thay canh dong veéi gia
thé thi dung dich dinh dudng V.M 1954 véi
nong d6 1,5%o cho cac chi tiéu vé sinh
trudng, nang suit va chat luong tét nhat doi
v6i rau muéng. Trén dién tich 1000 m2,
trong rau muéng c6 thé cho ning suét
2080kg trong thoi gian 45 ngay vu he va
4940kg trong thoi gian 67 ngay vu he thu. Vi
thé, can tiép tuc san xuat rau mudng bang
cdng nghé thuy canh dong véi gia theé, su
dung dinh dudng hitu co V.M 1954 két hop
véi (tng dung cdng nghé cao trong diéu khién
tur dong vé dinh dudng va diéu kién moi
truong dé san xuat rau mudng véi s luong

I6n, an toan theo nguyén tic hitu co va dat
chat lugng cao.
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XAC PINH MOQT SO BIEN PHAP KY THUAT PHUC VU CHO VIEC SU DUNG
MAY GIEO SA VA BON PHAN THEO HANG GIONG LUA THUAN PH12
TAI VUNG PONG BANG SONG HONG

Ha Viin Duyén’, Lé Vin Huy”, Trin Thi Hupér’,
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1 Hoc vién cao hoc, Hoc vién Nong nghiép Viét Nam
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3 Khoa Co dién, Hoc vién Nong nghiép Viét Nam
4 Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam
* Tac gia lién hé: havanduyenhua@gmail.com

TOM TAT

Céc thi nghiém danh gia anh huong cua thoi gian u, d6 su gieo hat va mat d6 gieo
dén nang suat gibng PH12 duoc bo tri theo kiéu khbi ngau nhién day du (RCB) voi 5 muc
thoi gian 1, 5 do sau gieo hat va 6 mat do gieo. Thi nghiém duoc tién hanh trong vu Mua
2019 tai Gia Lam, Ha Noi. Két qua nghién cau cho thay, thoi gian u 12 gio, do sau gieo
hat 1,0 cm va gieo vai khoang cach hang x hang = 20 cm; cay x cay tur 11,0 -12,5 cm (mat
d6 40 - 45 khdm/m?) phu hop cho giéng DH12 dat ning suit cao. Két qua thi nghiém la
co so di liéu tham khao cho viéc sir dung may gieo sa va bon phan theo hang co trg gidp
cua khi dong.

Tir khoa: Thoi gian 1, 46 sau gieo hat, mat do gieo, giéng IGa thuan BDH12.

DETERMINATION OF TECHNICAL MEASURES TO USE AIR-ASSISTED
STRIP SEEDER FOR CULTIVATION INBRED RICE CULTIVARS bH12
IN RED RIVER DELTA

ABSTRACTS

The experiments of influence of germination time, seeding depth and sowing density
for inbred rice cultivars DPH12 yield has been designed randomized completed block (RCB)
with five germination time level, five seeding depth level and six sowing density level. These
experiments were conducted in the summer season 2019 at Gialam district, Hanoi. The results
show that: germination time is 12 hours; sowing depth is 1.0 cm; and sowing density: row X
row = 20 cm; hill x hill from 11.0 to 12.5 cm (sowing density 40 - 45 hills/m?) are suitable
for DPH12 cultivars to get high yield. The results are databases for using air-assisted strip
seeder.

Keywords: Germination time, seeding depth, sowing density, inbred rice cultivars DPH12.
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1. PAT VAN PE

O chau A, 1aa thuong dugc tréng bang
cay trén dat co tudi dé giam mat nudc, kiém
soat co dai, tao diéu kién cho cay sinh
truong trong diéu kién yém khi (Sanchez,
1973). Tuy nhién, canh tac lap di lap lai anh
huéng xdu dén tinh chat cua dat, pha hay
két cAu caa dat, giam tinh thAm bé mat va
hinh thanh cac ving c6 d6 néng, sau khac
nhau (Sharma & cs., 2003), tat ca déu anh
hudng tiéu cyc dén canh tac luan canh cay
trong sau laa (Tripathi & cs., 2005). Hon
nira, viéc tao ra vung dt canh tac c6 nudc
tudi doi hoi lugng 16n vé nuée va cong lao
dong: ca hai yéu td nay 1am giam loi nhuan
trong san xuat lia. Chinh vi vay, doi hoi su
chuyén dich Ién tir san xuat lda ciy sang
gieo thang. Theo Pandey & Velasco (2005),
cong lao dong thap va du nudc phd hop cho
viéc cdy, trong khi cong lao dong cao va it
nudéc 6 loi cho viéc gieo thang. Furuhata &
cs. (2015) cho rang khi canh tac lGa bing
may gieo hat theo hang cé trg giup cua khi
dong (air-assisted strip seeder) c6 sé bong
va nang suit cao hon so véi may sa hat theo
khém (shooting hill-seeder) do lua dé nhanh
som hon, ty I&€ nhanh htu hiéu cao hon.
Tuong ty, khi sir dung may bon phan bang
khi dong cdy laa sinh truong phat trién tét
hon so v&i phuwong thtc sir dung may cay
khém.

O Viét Nam, theo Bo Nong nghiép va
PTNT (2020), trong nhitng nim gan day,
murc d6 co gii hda mot sé khau trong nong
nghiép dat ty I¢ cao va ting nhanh. B4i véi
linh vuc trong trot, khau lam dat lta dat
95%; khau cham soc, bao vé thuc vat lda va
cac cay trong khac dat khoang 70%; khau
thu hoach laa dat 70%. Nho do, da nang cao
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nang suat va gia tri gia ting ciia san pham
ndng nghiép, tao tién dé quan trong dé xay
dung nén ndng nghiép hién dai, tng dung
cong nghé cao. Co gidi hda néng nghiép da
giai quyét khau lao dong ning nhoc, tinh
thoi vy, dong thoi thuc day qua trinh lién két
san xuat, hinh thanh cac t6 chuc dich vu &
ndng thén. Tuy nhién, tai cac tinh phia Bic,
dién tich gieo cay lda bang may (2 vu/nim)
khoang 57,0 nghin ha chiém 2,4% dién tich,
trong d6 ving dong bang séng Hong c6 38,0
nghin chiém 3,8%. Nguyén nhan |a do khau
lam ma khay con phuec tap, chi phi cao va
ddng ruong con manh man (Trung tam
Khuyén nong quéc gia, 2019).

Nhitng nim gan day, nong dan dang
chuyén dan tir viéc cay lGa truyén thong sang
gieo sa, nhung cac may gieo sa dang su dung
phd bién lai 1a cac cong cu gieo sa kéo tay,
mot sb it duoc lién hop véi may kéo (Lé Vin
Banh, 2015). Hau hét cac loai may gieo nay
déu cd chung nguyén ly 1am viéc: dya vao su
roi tw do cua mong ma qua 16 nhé, do dé gieo
sa khong déu. Kha ning roi tu do cia hat
mong ma qua 16 nhé phu thudc vao nhiéu yéu
t6: lwong mong ma trong thuing chira, kich
thudc cua hat thoc gidng, kich thudc cua ré
mong, d6 4m udt cia mong ma va cua 15
thoat mong ma. Mat khac, cAc may sa co
thung chira mong ma quay, trong qua trinh
gieo, mong ma bi xoay, cha xat vao nhau dan
dén bi ton thwong mam va ré, anh hudng
nhiéu dén su phat trién cua cay con; mat do
cdy lta chua déu nhau. Hon nita, theo nghién
ctu ciia Vién nghién cau va Phat trién dong
bang séng Ctru Long, Pai hoc Can Tho thi
sa hang cho ning suat, s6 béng chic cao hon
sa lan trong khi lwong hat giéng cua sa hang
thip hon (Nguyén Thanh Tam va Bang Kiéu
Nhan, 2014). Yéu cau thyc tién dit ra 1a can



phai c6 may gieo sa theo hang, dam bao do
ddng déu, hat gieo c6 dd chim trong bun tir
d6 tang kha nang nay mam, tranh chim chuot
pha hoai, dam bao sy phét trién cua cay non.
Khau boén phan cling dugc lién hop vai may
gieo dam bao su ddng déu cua phan bon 16t,
tiét kiém chi phi phan bon, tir dé tiét kiém
chi phi san xut va nang cao hiéu qua kinh té
cua san xuat lda.

Trong bai b&o nay, trinh bay két qua
danh gia dugc anh huong cua mot sb bién
phap ky thuat dé xay dung qui trinh canh tac
IUa théng qua sir dung may gieo sa va bén
phan theo hang tai ving dong bang sbng
Hong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat ligu

Gidéng lua thuan PHI2 do Vién
Nghién ctu va Phat trién cay trong, Hoc
vién Nong nghiép Viét Nam san xuat, dam
bao chat lugng cua Bo Nong nghiép va
PTNT
2.2. Phwong phap nghién ciru

Cac thi nghiém duoc trién khai trong
vu Mua 2019 tai khu thi nghiém dong
ruong, Vién Nghién cau va Phat trién cay
trong, Hoc vién Nong nghiép Viét Nam, Thi
tran Trau Quy, Gia Lam, Ha Noi. Pat lam
thi nghiém 1a dat phu sa khong duoc boi dap
thuong xuyén. Luong phan bon cho tat ca
cac thi nghiém la 100 kg N + 100 kg P20s +
75 kg K20/ha. Bao gém 03 thi nghiém sau:

* Thi nghiém 1: Xac dinh thoi gian
thich hop cho gieo sa. Gibng duoc ngdm 60
gid (vu Xuan) va 48 gio (vu Mua) tién hanh
i giéng, thoi gian sau u 1a cdng thic thi
nghiém, gdom 5 cong thuc sau: Ul: gieo
ngay khi ngam (khong u); U2: gieo sau u 12
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gio; U3: gieo sau u 18 gio; U4: gieo sau u
24 gio; US: gieo sau u 30 gio. Thi nghiém
duoc bé tri theo khéi ngau nhién (RCB) voi
3 1an nhac lai, dién tich 6 thi nghiém 1,0 m2.
O tat ca cdng thuc, hat gidng laa duoc gieo
sa bang viéc st dung panh cé dinh d6 sau
1,0 cm, mat do sa 40 16/m?, mdi 15 gieo 01
hat.

* Thi nghiém 2: Xac dinh d6 sau gieo
hat thich hop cho gieo sa theo hang. Thi
nghiém gém 5 mic: D1: do sau gieo hat 0
cm; D2: d6 sau gieo hat 0,5 cm; D3: d6 sau
gieo hat 1,0 cm; D4: d6 sau gieo hat 1,5 cm;
D5: d6 sau gieo hat 2,0 cm. Thi nghiém
dugc b tri theo khdi ngau nhién (RCB) véi
3 l1an nhic lai, dién tich 6 thi nghiém 1,0 m2.

* Thi nghiém 3: Xac dinh mat d6 gieo
sa thich hop. Thi nghiém gom 6 cong thuc
sau: M1: hang x hang = 20 cm; cay x cay =
10,0 cm (50 khém/m?); M2: hang x hang =
20 cm; cay x cay = 11,0 cm (45 khom/m?);
M3: hang x hang = 20 cm; cay x cay = 12,5
cm (40 khdm/m?); M4: hang x hang = 25
cm; cay x cay = 8,0 cm (50 khém/m?); M5:
hang x hang = 25 cm; cay x cay = 9,0 cm
(45 khdm/m?); M6: hang x hang = 25 cm;
cdy x cdy = 10,0 cm (40 khom/m?). Thi
nghiém dugc bd tri theo khdi ngiu nhién
(RCB) véi 3 lan nhic lai, dién tich 6 thi
nghiém 10m?.

Cac thi nghiém trén bd tri theo
phuong phap cia Gome A.A. and Gome
K.A. (1984). Céc chi tiéu dugc danh gia
theo phuong phap cua Vién Nghién ctru l0a
Quéc té (IRRI, 2002). S6 liéu cua cac thi
nghiém duoc tong hop va xir Iy theo phuong
phap phan tich phuong sai (ANOVA),
chuong trinh IRRISTAT 5.0 va Excel.



4. KET QUA NGHIEN CUU VA
THAO LUAN

4.1. Anh huéng cia thoi gian @ dén sinh
truéng va nang suat cua giong lia PH12
Két qua thi nghiém cho thay thoi gian
u khac nhau cho chiéu dai mam, ty 1¢ song
va thoi gian sinh truong khac nhau. Khi
tang thoi gian u, mam dai tir 0 mm (khong
i) dén 6,8 mm (u 30 gid). Tuy nhién khi
tang chiéu dai mam lam ty 1é song cua giéng
giam di dang ké chi con 60% vai cong thic
U5 (u 30 gio). Cac cong thucu 12, 18 va 24
gid cho ty 18 séng & mic tuong duong nhau,

bién dong tir 84 - 88%. Thoi gian & anh
huong rd rét dén thoi gian sinh truang, bién
dong tir 105 ngay (khdng 1) dén 110 ngay
(1 30 gio). Nhu vay, trong diéu kién vu Mia
& vung dong bang séng Hong, khi gieo sa
nén ngam 48 gio va u vai thoi gian tur 12
dén 24 gid dé co ty 1é séng trén dong ruong
cao. Két qua nghién ctu phu hop véi cong
bd cia Kamboj & cs. (2012) cho rang thoi
gian u khong qué 24 gio va do sau gieo hat
khdéng qua 2,0 cm phu hgp cho viéc gieo sa
bang may.

Bing 1. Anh hwéng ciia thoi gian b dén chiéu dai mam, ty 1€ séng va thai gian sinh
truéng cia giong PH12 trong vu Mua 2019

Chiéu dai mam

Thoi gian sinh

TT Cong thiic (mm) Ty I¢ song (%) truéng (ngay)
- o 5 75 105
X o 10 85 106
: s 23 88 107
. ua 35 84 107
: Us 6.8 60 110

Thoi gian u khac nhau khéng anh
huong nhiéu dén chiéu cao cay, chiéu dai
bong, chiéu dai c6 bong, chiéu dai 14 dong
va sb gié cap 1 cua gidng PHI12 trong vu

Mua 2019. Chiéu cao cay bién dong tir
104,3 - 106,5 cm; chiéu dai bong tir 23,5 -
24,2 cm; chiéu dai 1a dong tir 28,5 cm dén
32,5 cm; s6 gié cap 1 tir 13 - 14 gié.

Bang 2. Mt sb dic diém nong sinh hoc cia giong lGa thuin PH12 ¢ c4c thoi diém
khac nhau trong vu Mua 2019 tai Gia Lam, Ha Ngi

Cong Chiducao Chidudai Crieudal Chieudai —Chieu = oo G
TT thic  cay (cm) bong (cm) co bong la dong rong la chp 1
(cm) (cm) dong (cm)

1 Ul 105,2 23,5 54 28,5 1,9 13
2 U2 106,5 24,0 5,0 30,7 1,9 13
3 u3 105,0 24,2 6,2 29,2 1,8 13
4 U4 108,5 23,7 6,0 32,5 1,9 14
5 us 104,3 23,7 5,5 30,6 1,9 14

S6 bong trén khém cua gidng PH12
thay doi & thoi gian u khac nhau, dat cao
nhit & cdng thirc gieo sau khi t 12 gio (U2).
Ty Ié hat chic giam khi thoi gian u ting,
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nhan thay & cong thirc U1, U2 va U3 cho ty
1é hat chic cao hon ca. Khéi luong 1.000 hat
cua gibng PH12 khong thay doi giita cac
céng thac thi nghiém dat 24,0 gam. Nang
suat ly thuyét caa cac cong thirc thi nghiém



dao dong tir 63,7 - 80,7 ta/ha. Ning suit Cong thc U2 c6 nang suit ly thuyét cao

thue thu cua céc cong thirc dao dong tir 51,3 nhét dat 63,2 ta/ha. Nhu vay, thoi gian u 12

- 63,2 ta/ha va giam dan khi ting do sau. gio phu hgp cho viéc gieo sa.

Bing 3. Anh huéng ciia thoi gian i dén ning suét va cic yéu td cAu thanh ning suit cia
giong PH12 trong vu Mua 2019 tai Gia Lam, Ha Ngi

. £ 1A . Tylg  Khoilwgng Ni At Ni at
Céng So bdng/ So hat/ ye o17ureng ang sua ang sua

TT ) ) R hat chac ~ 1.000 hat ly thuyét  thuc thu
thac khom bong (%) (gam) (ta/ha) (ta/ha)

1 Ul 5,6 160,2 88,2 24,0 76,0 59,7

2 U2 6,2 158,3 85,7 24,0 80,7 63,2

3 U3 5,6 162,5 84,1 24,0 73,5 57,5

4 U4 55 159,7 82,3 24,0 69,4 55,6

5 U5 5,2 162,5 78,5 24,0 63,7 51,3

CV% 6,7

LSDo,05 3,6
4.2. Anh hwéng ciia d9 sau gieo hat aén 1, 1Y 1é song dat 95%, tiep den la 82% va
sinh truéng va ning suat giong hia PH12 giam xudng con 28% & cong thic 5 véi do
Két qua thi nghiém cho thiy ¢ cac do sAu gieo hat 13 2,0 cm. Nhu vay, nén thiét
sAu gieo hat khac nhau ty & séng khac nhau. ké may cay co do sau gieo hat & mac 1,0 cm

Khi gieo hat ¢ do sau cang lon ty 1& sng dé dam bao ty 1é séng cao.
ctia cAy ma cang giam, cao nhat & cong thic
Bing 4. Anh hwéng ciia d sau gieo hat dén mot sb dic diém ndng sinh hec ciia gidng
[Ga thuan PH12 trong vu Mua 2019

Thoi 5 " " hié
Ty . o1 2 Chiéu Chieu Chieu CAIeu
R : gian Chieu ‘- .z s rong £ e
cong I¢ . n dai daico daila , So gié
TT ) A sinh cao cay N . . a A
thaec song ) béng béng dong . cap1
(%) troéng (cm) (cm) (cm) (cm) dong
(ngay) (cm)
1 D1 95 104 105,2 23,5 5,4 28,5 1,9 13
2 D2 82 105 106,5 24,0 5,0 30,7 1,9 13
3 D3 66 106 105,0 24,2 6,2 29,2 1,9 13
4 D4 50 108 107,5 23,7 6,0 32,5 1,9 13
5 D5 28 110 104,3 23,7 5,5 30,6 1,9 13

cm), chiéu dai bong (bién dong tir 23,5 -

Do séu gieo hat khac nhau anh huong ) )
24,2 cm), chiéu dai l1a dong (bién dong tur

dén thoi gian sinh truong cua giéng lGa !
thuan PH12. Khi ting d6 sau gieo hat, thoi 28’5,' 32,5 ,cm), chiéu rong la dong (1,9 cm)
gian sinh truéng caa gidng kéo dai tir 104  Vaso gie cap 1 (13 gi€).

ngay (sau 0 cm) dén 110 ngay (gieo sau 2,0 S6 bong trén khdm cua giong PH12 ¢
cm). Do sau gieo hat khong anh huong dén cac cdng thac thi nghiém giam dan khi ting
chiéu cao cdy cua giéng PH12 ¢ cac cong d6 sau gieo hat. Tuong tu, ty I& hat chic
thiee thi nghiém (bién dong tir 104,3-106,5  ciing giam xudng khi ting d6 sau gieo hat,
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nhan thiy & cong thicc D1, D2 vaD3choty 49,8 - 59,5 ta/ha va giam dan khi ting d6
I hat chéc cao hon ca. Khéi lwong 1.000 hat sau. Cong thirc D3 cho ning suét thuc thu
cia gibng DH12 khong thay di giira cac cao nhét dat 59,5 ta/ha. Nhu vay, do sau
cong thuc thi nghiém dat 24,0 gam. Nang gieo hat khoang 1,0 cm pht hop cho giéng
suat ly thuyét cua giong ¢ cac cong thac thi  lta DH12 sinh trudng, phat trién tot va dat
nghiém dao dong tur 63,5 - 76,3 gam. Nang ning suét cao.

suit thyc thu cuaa céc cong thuc dao dong tir

Bing 5. Anh huéng ciia d sau gieo hat dén ning suat va cac yéu té cu thanh niing suit

cua giong PH12 trong vu Mua 2019

n S6 £ = Khéilwgng Ning suat Ning suat
TT fﬁ:f bong/ sgﬁr:;t/ haTtyCL‘-’éC 1000 hat Iy thuyét  thuc thu
khom ’ (gam) (ta/ha) (ta/ha)

1 D1 54 150,3 87,2 24 67,9 53,2
2 D2 55 158,5 85,0 24 71,1 55,6
3 D3 5,8 160,6 85,3 24 76,3 59,5
4 D4 5,2 155,2 82,0 24 63,5 50,2
5 D5 51 162,5 80,5 24 64,0 49,8
CV% 5,8
LSDo,05 2,7

4.3. Anh hwéng cia mat d gieo dén sinh  Chicu dai 14 dong va so gié cap 1 cua giong

trudng va ning suit giong laa DPH12 lGa thuan DH12. Khi ting mat do gieo theo
Két qua danh gia cho thay mat do gieo hang chiéu dai 14 dong ting, bién dong tir

khac nhau khéng anh huong dén thoi gian 28,5 - 32,5 cm. Twong tu khi ting khoing

sinh truong, chiéu cao cay, chiéu dai bong, cach hang x hang, s6 gié cap 1 tang tir 13

chiéu rong 14 dong nhung anh huong dén Ién 14 gié/bdng.

Bang 6. Anh hwéng ciia mat d gieo dén mot sé dic diém nong sinh hoc caa gidng PH12

trong vu Mua 2019

Thei gian N N Chiéu Chiéu  Chiéu
. i Chiéu Chiéu ..z s . 3 £
Cong sinh . N dai co dai la rongla So gié
TT i ) cao cay daibbng R R . e
thirc troeong (cm) (cm) bdng dong dong capl
(ngay) (cm) (cm) (cm)
1 M1 105 105,2 23,5 5.4 28,5 1,9 13
2 M2 106 106,5 24,0 5,0 30,7 1,9 13
3 M3 106 105,0 24,2 6,2 29,2 1,9 13
4 M4 106 108,5 23,7 6,0 32,5 1,9 14
5 M5 106 104,3 23,7 55 30,6 1,9 14
6 M6 116 105,5 24,2 6,1 32,1 1,9 14

Trong vu Miia 2019, & cAc cong thrc nau (diém 1-3). Tuy nhién, & cac mat do
thi nghiém gidéng DH12 nhiém nhe sau bénh M1, M2 Va‘M3 (hang cach hang 20 cm) bi
hai nhu sau duc than, sau cudn 14, bénh dao bénh kho van, bac la ngng hon so véi mat
on, khd vin va bac 14; khong bi nhidm ray 46 M4, M5 va M6 (hang cach hang 25 cm).
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Bang 7. Anh hwéng cia mat d gieo dén mire dd nhiém sau bénh hai cia giong PH12
trong vu Mua 2019

Sau hai (diém)

Bénh hai (diém)

TT Cong thwc

Pucthdn Cudnld Raynau Paodn Khdévan Bacla
1 M1 0 0 0 1 3 3
2 M2 1 0 0 1 3 3
3 M3 0 1 0 1 3 3
4 M4 1 1 0 1 1 1
5 M5 3 0 0 1 1 1
6 M6 1 3 0 1 1 1

S6 béng trén khém cua cac cong
thirc thi nghiém thay d6i & cac mat do gieo
khac nhau tir 5,1 dén 6,5 bong/khom. Twong
tu, ty & hat chic cling thay d6i khac nhau
khi thay doi mat do gieo hat, tir 83,5 -
87,3%. Khéi lugng 1.000 hat cua giong
DH12 khdng thay doi giira cac cong thic thi
nghiém, dat 24,0 gam. Ning suét ly thuyét
cua gidng o cua cac cong thuc thi nghiém
dao dong tir 71,7 - 91,4 ta/ha. Niang suét

thuc thu dao dong tir 55,3 - 69,5 ta/ha; cong
thirc M2 va M3 cho ning suét thuc thu cao
dat trén 65 ta/ha va khéng c6 su sai khéc.
Nhu vay, dé gidng PH12 dat ning suat cao
nén gieo sa véi khoang cach: hang x hang =
20 cm; cay x cay tir 11,0 -12,5 cm (mat do
40 - 45 khém/m?). Két qua nay tuong tu nhu
nghién ctu caa Virk & cs. (2018) cho ring
gieo sa bang may hang cach hang 23 cm va
cay cach cay la 11,5 cm.

Bang 8. Anh hwéng ciia mat d9 va khoang cach gieo dén ning suit va cac yéu té cu
thanh ning suat caa giong PH12 trong vu Mua 2019

> 1A K - X Néng
Cong Sébong/ Shhay Y I¢ Khoilugng  Nangsuat . o
TT , ) A hat 1.000 hat ly thuyet
thic khém béng chic (gam) (ta/ha) thu
‘ (ta/ha)
1 M1 55 159,3 85,2 24,0 71,7 55,3
2 M2 6,2 178,5 86,0 24,0 91,4 69,5
3 M3 6,5 165,6 87,3 24,0 90,2 67,8
4 M4 6 163,2 85,0 24,0 79,9 60,2
5 M5 5,8 165,5 85,5 24,0 78,8 58,7
6 M6 55 159,3 83,5 24,0 71,7 55,3
CV% 7,3
LSDo 05 3,8
i i gian sinh truong kéo dai hon. Thoi gian u
4. KET LUAN

Thoi gian u hat anh huong dén chiéu
dai mam, ty 1é séng, thoi gian sinh truéng
va ning sudt gidng PH12. Khi ting thoi
gian u dan dén ty I¢ song giam nhung thoi
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12 gid phi hop gieo sa dbi véi gidng lta
PHI12 trong vu Mla & viing dong bang song
Hong.

Khi ting do sau gieo hat ty 1& séng cua
giéng giam dan, thoi gian sinh truong kéo



dai hon va 1am giam ning suit. D6 sau gieo
hat 1,0 cm pha hop cho giéng PH12 sinh
truong phat trién va cho ning suét cao.

Mat d6 gieo khoéng anh huéng dén
thoi gian sinh truéong nhung lam thay doi
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MOQT SO DAN LIEU VE PAC PIEM SINH VAT HOQC, SINH THAI HQC CUA
MOQT PAU PO CALLOSOBRUCHUS MACULATUS FABRICIUS
(BRUCHIDAE: COLEOPTERA)

H5 Thi Thu Grang’ vi Neguyén Bich Hod’

1 Hoc Vién Nong nghiép Viét Nam
2 Chi cuc kiém dich thyc vdt vang VII, tinh Lang Son
*TAc gia lién hé: Ho Thi Thu Giang  Email: httgiangnh@vnua.edu.vn

TOM TAT
Mot dau do 1a 1 trong cac loai gay hai quan trong trong bao quan dau d4. O nhiét
d6 25; 27,8 va 30°C vong doi caa mot dau do lan luot 14 29,07; 26,83 va 23,64 ngay. Thoi
gian sdng cua trudng thanh duc va cai giam khi nhiét do ting. Tong sb trang dé trung
binh cia mét trudng thanh cai mot dau do ¢ nhiét d6 25°C; 27,8°C va 30°C tuong ung la
48,93, 54,26 va 64,73 qua/trudng thanh cdi, trudng thanh cai dé s6 luong tring tap trung
cao nhat vao 3 ngay dau. Truong thanh mot dau do ua thich dé trang trén hat dau tring ¢
diéu kién lya chon va khong lya chon ky cha. Khi mat do sau non tang tir 1, 2, 3 va 4
(con/hat) dau thi trong lugng hao hut ciing ting lan luot la 3,97; 10,65; 15,35 va 19,36
(mg). Ti I¢ vl hoa truong thanh cia mot dau do giam khi mat do sau non/1 hat tang. Ty
Ié nay mam cua hat giam khi mat do sau non ting.

Tar khéa: Callosobruchus maculatus, vong doi, suc sinh san, nhiét do, wa thich dé trang.

ABSTRACT

Callosobruchus maculatus Fabricius is one of the most economically important beetles
infesting many grains in storage but pulses is its main target of attack. Study on the biological
and ecological characteristics of C. maculatus have done in the laboratoty. The life cycle of C.
maculatus was 29.07; 26.83 and 23.64 days at 25; 27.8 and 30°C, respectively. The longevity of
females and males was decreased as temperature increased. The mean number of eggs laid per
female at 25, 28.2 and 30°C was 48.93, 54.26 and 64.73 eggs/female, respectively. The highest
mean number of egg laid at the first 3 days. Oviposition preference of C. maculatus on the
different seed beans was determined. The effect of larval density per seed on weight loss when
the density of larvae increased from 1,2,3,4 larvae/ seed, the weight loss increased from 3.97;
10.65; 15.35 and 19.36mg. The adult emergence number decreased inversely proportional to
the density of laraes on bean seeds. Increasing larval density in reducing germinationof bean
seeds. Understanding of life cycle helps in management of pest in a better way.

Key words: Callosobruchus maculatus, life cycle, fecundity, temperature, Oviposition
preference.

21



1. PAT VAN PE

Céc loai cbn trung gay hai déi voi
dau dd sau thu hoach nhu mot dau xanh
Callosobruchus chinensis L., mot dau do
Callosobruchus maculatus, mot dau
Ancanthoscelides obtectus,... thiét hai do
chdng gay ra la kha Ién. Trong d6 mot dau
do C. maculatus 1a loai gay hai dang ké,
ching gay hai truc tiép dén san luong
néng san, gady anh huong dén gia tri
thuong pham, gay mui khé chiu, mau sic
khong binh thudng ma con la nguyén nhan
lam anh huong dén sic khoe nguoi tiéu
dung khi st dung néng san. Trén thé gigi
dd c6 ghi nhan 1 sb két qua nghién cau vé
mot dau dé trong phong thi nghiém vé anh
huong yéu té sinh thai nhu nhiét 6, am
do, thue an dén thai gian phat duc cac pha,
ty 18 sdng x6t, thai gian sdng, sic sinh san
cua truong thanh (Ouedraogo & cs. 1996;
Moreno & cs. 2000; Ofuya & Reichmuth,
2002; Edvardsson & Tregenza, 2005;
George & Deus 2009; Badoor & cs. ,2009;
Sonali & cs. 2018). O Viét Nam Nguyén Thi
Oanh (2017) ghi nhan ty 18 hao hut khdi
lwong hat dau trang sau khi tha mot dau do
C. maculatus & cac mat do khac nhau tir 1-
20 cap sau 90 ngay lay nhiém dao dong tir
23,1- 51,3% vi vay nghién ciru mot sé dic
diém sinh vat hoc, sinh thai hoc co ban cua
loai gay hai nay la can thiét c6 ¥ nghia quan
trong dé cd thé dé xuat viéc ngan chan su lay
lan ctia mot dau do C. maculatus tranh thiét
hai cho nguoi san xuét, kinh doanh, nguoi
tiéu dung, bao vé suc khoe cua con nguoi.

2. PHUONG PHAP NGHIEN CUU
2.1. Nghién ctru thoi gian phat duc cac
pha, vong doi cia mot dau do C.
maculatus

- Pua khoang 200 gram dau do da xu
Iy vao hop nhya kich thude duwong kinh 9 cm
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x chiéu cao 12 cm. Tha 10 cip truong thanh
mot dau d6 mai v hoa 1- 3 ngay vao, sau 1
ngay dung sang tach truong thanh mot dau
do ra khoi hop va thu duoc sé luong I6n
trimg dé du cho theo ddi céc pha phat duc.
B4 tri thi nghiém theo phwong phap nuéi ca
thé Sonali & cs. (2018). Pha tring: kiém tra
hang ngay cho dén khi tring no thanh sau
non. Theo ddi su phéat duc cua tring trén cac
dia petri qua kinh lap dién (n= 60)

Chi tiéu theo dbi: Thoi gian phat duc
cac pha, vong doi (ngay)
2.2. Swrc sinh san cua mot dau do6

Thi nghiém thuc hién theo phuong
phéap Sonali & cs. (2018). Cho 01 cap duc
céi 1 ngay tudi vao mdi hop petri duong kinh
5cm ¢6 chira (50 hat dau do). Hang ngay thay
dau do méi va nhiing hat dau da duoc tiép
xtc trudng thanh mot dugc quan sat dém sé
trimg dé ra thi nghiém theo ddi cho dén khi
truong thanh chét sinh ly.

Chi tiéu theo ddi:: Suc sinh san san
(qua/truong thanh céi), S6 trimg dé trung
binh trong mét ngay caa mot con céi. S6 cap
theo ddi n=20, nhiét am do6 phong thi
nghiém, thoi gian chiéu sang 16h sang x 8h
toi.

2.3. Anh hwéng caa nhiét dé khac nhau
dén dic diém sinh hoc ciia mot dau dé

Thi nghiém bé tri véi vai 3 cong thire
tng va&i 3 mac nhiét @6 25°C, 30°C va nhiét
do phong 27,8°C. Am do dao dong tir 70-
75%. Theo dbi gidng nhu myc 2.2.

Chi tiéu theo ddi: Vong doi (ngay),
suc sinh san (qua/truong thanh céi), thoi
gian séng (ngay).

2.4. Anh huéng cia cac loai thire #n khéc

nhau dén dic diém sinh hoc cia mot dau
do



Theo phuong phap cua Badoor & cs.
(2009). Cac loai dau duoc xu ly. Thi nghiém
bd tri véi 5 cong thirc. Tha truong thanh méi
vii hoa (05 cap) vao cac hop kich thudc hop
nhua duong kinh 9cm x chiéu cao 12cm bén
trong dung céc loai thic an khac nhau. Moi
hop 100gr hat dau nguyén hat cac loai.Thi
nghiém vai 04 cong thic twong tng voi 4
loai dau:Pau xanh; Pau tring; Pau do va
Dau den. Ch/tiéu theo dBi: Vong doi (ngay),
suc sinh san (qua/truong thanh cai), ty 1€ vii
hoa (%)

2.5. Nghién ctru sy wa thich dé trirng cua
mot dau dé

Theo phuong phap cua Islam & cs.
(2007). Thi nghiém véi 4 loai dau (dau do,
dau xanh, dau den, dau tring..).

- Thi nghiém khdng c6 su lira chon: 50
hat dau mdi loai dé riéng vao hop nhua nho
c4c hat khong chong 1én nhau. Cho 1 cap
truong thanh vii héa 3 ngay tudi dwa vao hop
dé dé trimg, sau 48h chuyén truong thanh ra
khoi hop.

- Thi nghiém c6 su lwa chon: cho 50
hat dau cua mdi loai ddng thoi cho vao hop
dia petri 10 cm hoac hop nhya I6n hon
chuyén 1 cip truong thanh vii hoa 3 ngay
tudi dua vao hop dé dé trimng, sau 48h
chuyén truang thanh ra khoi hop.

Chi tiéu theo dai S6 trimg de, ty 1é
trang no, thoi gian phét trién tir trimg-
truong thanh, ty I€ truong thanh vii hoa trén
mdi cdng thic loai dau. Thi nghiém nhic lai
3 lan/cong thuc.

2.6. Nghién ciu anh hwéng mat do sau
non mot dau dé dén hao hut trong lwgng
va ty 1é nay mam cia cac loai dau.

Cho 1 cap truéng thanh vao hop nhua
nho bén trong c6 5-10 hat dau da duoc can
truée va danh dau riéng cho tiép xuc trong
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24- 48h sau day dua truong thanh ra khoi hop
loai bo céc trimg dé sao cho mdi hat dau c6
tur 1- 4 qua trimg tuong (ng véi cac mat do
sau non 1a 1,2, 3 va 4 con/hat dau va ddi
ching dau sach khdng cé mot. Khi trudng
thanh vii hoa loai truong thanh ra tir cAc mat
do sau non thi can lai trong luong hat. Mbi
cdng thic mat @6 nhac lai n= 30 . Chi tiéu
theo ddi thoi gian phat trién tir tring- trudng
thanh, ty 1¢ truong thanh vii hoa trén moi
cong thuec.

Xac dinh ty 1é nay mam:

Céc hat dau tir cac cong thurc ¢ cac mat
d6 khac nhau sau khi lay nhiém mot 2 tuan
thi duoc gieo vao cac cc nho thé tich 640ml
duong kinh 6 cm bén trong cbc co dat hat
gieo sau khoang 2,5 cm so véi bé mit sau
khoang thoi gian 1 tuan- 10 ngay sé thay hat
nay mam néu hat khéng nay mam Ia sau 1
thang khong thiy nay mam tir dat. Bén canh
day c6 thé tao vét thuong nhan tao cho hat
dau bang gidy rap chiém khoang 5% bé mat
hat dé so sanh ty 1& nay mam. Tinh ty 1 hao
hut trong luong theo Kenton & Carl (1978).

Ty 1€ hao hut trong luong (%)
_OW-CW 100

Trong d6: OW: khéi luong chat khd
ctia mau ban dau

CW: khéi lwong chat khd cia mau thi
nghiém cudi cung.

S liéu duoc xu ly thong ké theo
chuong trinh StatView

3. KET QUA NGHIEN CUU
3.1. Thoi gian phat duc cac pha cia mot
dau do C. maculatus

Chiing t6i da tién hanh theo thoi gian
phat duc cac pha cua mot dau do ¢ nhiét
d6 phong thi nghiém trung binh 27,8°C,



am do 71,7%, két qua thé hién ¢ bang 1.
Qua theo ddi cac pha phat duc cia mot dau
do ching téi thay tap tinh hoat dong nhu
sau: Sau non ng ra tir trang duc xuyén qua
I6p vo hat va vao noi nha. Khi sdu non chui
vao hat dau, qua trang (vo) con lai sé cé
mau trang duc, vo trang chira chét thai cua
sau non khi duc vao hat. Sdu non duc hat
an noi nhi va phoi, chuyén tudi qua cac lan
I6t xac. SAu non mot dau do phat trién va
hdéa nhong ngay trong mét hat. Khi sdu non
day suc thi hoa nhong bén trong hat dau.
Trudong thanh vii hoa chui qua vo hat dau.
Ca truong thanh duc va truong thanh céi
déu khéng can thuc an hoic nudc udng

trong suét thoi gian sbng cua chung, két
qua nay phu hop véi nghién cuau cua
Christopher & Lawrence (2006). Két qua
bang 1 cho thiy & nhiét d6 trung binh:
27,8°C; am d6 trung binh: 71,7% thoi gian
phéat duc cua trung dao dong tur 5- 7 ngay,
trung binh la 6,33 ngay. Thoi gian phat
duc cua sau non tudi 1 dao dong tr 2 - 4
ngay trung binh Ia 3,63 ngay. Sau non tudi
2 c0 thoi gian phat duc dao dong tur 3-4
ngay, trung binh la 3,53 £ 0,09 ngay, sau
non tudi 3 va tudi 4 c6 thoi gian phat duc
dao dong tur 3-5ngay, thoi gian phat duc
trung binh lan luot 1a 3,77 ngay va 3,73
ngay.

Bang 1. Thoi gian phat duc cac pha cia mot dau dé C. maculatus

Thoi gian phat duc (ngay)

Pha phat dyc Ngin nhat Dai nhat Trung binh + SE
Trang 5 7 6,33+0,11
Tudi 1 2 4 3,63 +0,09
SAU on Tuoi 2 3 4 3,53£0,09
Tudi 3 3 5 3,77+0,15
Tubi 4 3 5 3,73+0,15
Nhéng 4 6 497 +0, 16
Tién dé trang 2 3 2,08+0, 08
Vong doi 24 30 26,83 + 0,52

Ch thich: So ca thé theo dbi Trizng: 39, sAu non céc tudi: 33; nhéng: 30, Tién dé tring: 12
Nhiét do trung binh: 27,8°C; Am dg trung binh: 71,7%

Pha nhong co thoi gian phat duc dao
dong 4- 6 ngay, trung binh la 4,97 ngay.
Thoi gian tién dé tring dao dong trong tir
2 - 3 ngay, trung binh la 2,08 ngay. Vong
doi dao dong tur 24- 30 ngay, trung binh la
26,83 ngay.Theo Bhubaneshwari &
Victoria (2014), cling da ghi nhan thoi gian
3.2. Anh hwéng ciia cc mirc nhiét d khéc
nhau den dac dieém sinh hoc cia mot dau
do

*Anh hwong cua nhiét dg dén vong
doi cua mot ddu do

Nhiét d6 1a yéu t6 sinh thai anh huong
dén su phét trién cua con tring néi chung va
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duc ciia cac pha mot dau dé gan giéng nhu
két qua ctia chling toi, tc gia cho biét & nhiét
d6 18- 27°C, am do 79,5% pha triang thoi
gian phat duc kéo dai tur 6- 7 ngay sau non
tudi 1 dao dong tir 8- 9 ngay; tudi 2 dao dong
3-4 ngay; tudi 3 tir 3- 4 ngay; tudi 4 dao dong
tir 4-5 ngay. Pha nhong kéo dai 5- 7 ngay.
mot dau do6 noi riéng, chung toi da tién hanh
theo dBi anh huéng cua cac muc nhiét d6 dén
thoi gian phat duc cac pha cia mot dau do
két qua thé hién & bang 2.



Bang 2. Vong doi cia mot ddu dé C. maculatus ¢ cac muc nhiét do khac nhau

Thoi gian phat duc (ngay) ¢ cac mirc nhiét do

Pha phat duc

259C 27,8°C 30°C

Trang 6,72+ 0,15% (36) 6,33% 0,11°(39) 4,17+ 0,11 %(36)
Sau non 15,13+ 0,257 (31) 14,52+ 0,23 (33) 13,84+ 0,18 (32)
Nhéng 6,07+ 0,212 (30) 4,97+ 0,16 (30) 4,41+ 0,10° (27)
Tién dé trang 2,29+ 0,132 (14) 2,08+ 0,08% (12) 1,38+ 0,13°(16)
Vong doi 29,07+ 0,372 (14) 26,83+ 0,52° (12) 23,64+ 0,44 °(16)

Ghi ch: Am dé dao dong tir 70- 75%; s trong ngodc (...) la sé ca thé theo doi
Céc chir khac nhau trong ciing mét hang biéu dién sw sai khdc cé y nghia ¢ mirc P< 0,05

(Fishe'r PLSD)

Thoi gian phat duc cac pha tring,
sau non, nhong va vong doi cua mot dau
d6 nudi trén dau do trong khoang nhiét do
tr 25- 30°C déu giam khi nhiét do tang.
O 25; 27,8 va 30°C thoi gian phat duc pha
triing lan luot 12 6,72; 6,33 va 4,17 ngay.
Pha sau non phat ttrién hoan toan bén
trong hat dau do co thoi gian phat duc kéo
dai nhiat dao dong 13,84- 15,13 ngay.
Thoi gian phat duc cta pha nhong & mc
nhiét d6 25; 27,8 va 30°C lan lugt 12 6,07;
4,97 va 4,41 ngay. Nhu vay vong doi
trung binh caa mot dau dé ngan nhat Ia
23,64 ngay & nhiét d6 30°C va vong doi
kéo dai nhat ¢ 25°C la 29,07 ngay, tiép
theo 1a & 27,8°C vong doi 1a 26,83 ngay.
Qua xir ly théng ké & tat ca cac pha phat
duc nhiét @6 anh hudng rd rét dén sy phat
trién cua mot dau do ¢ do tin cay cod y
nghia muc X4c xuat P<0,05. Bi véi pha
trang (F= 118,10; df=3); pha sau non
(F=8,532; df= 3); pha nhong (F=24,867;
df=3), Vong doi (F=40,85; df= 3).Két
qua cua chuing téi ciing phu hop vai
nghién ciru cia Adenekan &cs. (2018) vé
anh huong cua cac muac nhiét do khac
nhau tir 10- 40°C dén thoi gian phat trién
cua mot dau dé nubi trén hat dau doa ¢
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10; 20;30 va 40°C thoi gian phat duc lan
luot 1a 38; 29,8; 23,1 va 16,2 ngay.

*Anh hwong cua nhiét dé den thoi
gian song cuia trueng thanh mot dau do

Thoi gian sbng cua mot dau do kéo
dai nhat & 25°C voi thoi gian séng cua
truong thanh cai va duc lan luot 1a 12,21
va 10,85 ngay so véi & nhiét do 27,8°C thoi
gian séng cua truong thanh cai va duc la
10,17 va 9,44 ngay (bang 3) va ¢ 30°C thoi
gian séng cua truong thanh cai va duc la
9,5 va 8,77 ngay. Qua phan tich cho thay
nhiét d6 c6 anh huong Ion dén thoi gian
sébng cua ca truong thanh céi (F=7,259;
df=3) va truong thanh duc (F= 4,345; df=
3). Chang tdi nhan thiy truong thanh cai
c6 thoi gian sdng kéo dai hon so véi truong
thanh duc tuy nhién qua xu ly théng ké
khong co su sai khéac.

Khi nhiét d6 tang thi thoi gian song
cua truong thanh giam giéng véi nhan xét
cua Sonali & cs. (2018). Két qua nghién
ctru cua chiing toi cing phu hop véi nghién
ctiu cua Bhubaneshwari & Victoria (2014)
thoi gian séng cua truong thanh duc dao
dong tir 10-12 ngay, thoi gian séng cua
trudng thanh céi dai hon so vdi truong
thanh duc dao dong tur 10-14 ngay.



Bang 3. Thai gian séng ciaa trwéng thanh met dau dé & cac mic nhiét dd khac nhau

Thei gian song trung binh (ngay)

Nhiét d¢ (°C)

Trwéng thanh cai

Truwéng thanh duc

25 12,21+ 0,57%(14) 10,85+ 0,59% (13)
27,8 10,17+ 0,49° (12) 9,44+ 0,42° (16)
30 9,50+ 0,51 (18) 8,77+ 0,47° (13)

Ghi cht: Am dé dao déng tir 70- 75%; Céc chir khac nhau trong cling mét cét biéu dién sw
sai khac 0 Y nghia ¢ mite P< 0,05 (Fishe r PLSD), 6 trong ngodc (...) la sé ca thé theo doi

Nghién ctru vé anh huéng caa nhiét do
dén nhip diéu sinh san cua loai mot dau do
C. maculatus dugc thé hién ¢ hinh 1 ching
t6i nhan thay co su khac biét kha 16n vé thoi
gian d¢ trang & 25°C truong thanh mot dau
do 0 thoi gian dé tring kéo dai hon so vai ¢
nhiét ¢o 30°C.

Chung t6i thay nhip diéu dé tring cia
mot dau do6 & cac muic nhiét do khac nhau la
khac nhau. Mot bt dau dé tring tir ngay thi
2-3 sau vii hoa ¢ ca 2 mac nhiét do 25 va
27,8 °C, sb trang dé tang dan trong 3 ngay
dau dé trimg va dat cao diém vao ngay thu 3
sau khi truong thanh vii héa. O nhiét do 30°C

= = = =
o N E (o)}

S6 trirng dé/ngay/con cai(qua)
o]

1ngay 2ngay 3ngay 4ngay 5ngay

6 ngay

thi treong thanh bét dau dé trang sau vii hoa
1-2 ngay sb trimg dé ¢ ngay thir 3 cao nhat
dat trung binh la 14,93 qua/con céi/ngay, &
nhiét @6 27,8°C la 12,06 qua/cai/ngay va &
25°C 1a 9,33 qua/céi/ngay. Tir ngay thir 5 sau
vii hoa tro di s6 luong trimg dé giam dan va
giam manh nhat vao ngay tha 10 véi nhiét
do 25 °C la 0,67 qua/ngay, 27,8 °C la 0,4
qua/ngay va ¢ nhiét @ 30°C la khdng co
truong thanhdeé trimg. Két qua nay phi hop
véi két qua cua Brade & cs. ( 2014) da xac
dinh nhip diéu sinh san cua mot dau do C.
maculatus nudi trén dau diia cho thiy trong
3 ngay dau tir khi mot bat dau dé trimg da co
dén 60% ty ¢ s6 luong trimg duoc deé.

7ngay 8Ngay 9Ngay 10Ngay 11Ngay 12 ngay

Ngay sau vii héa

@ Nhiét 4§ 250C

Nhiét d6 27,8 oC

Nhiét d6 30 oC

Hinh 1. Nhip diéu sinh san cia trwéng thanh met C. maculatus é cac mirc
nhiét d¢ khac nhau
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* Suc de trung cua mot ddu do C.
maculatus ¢ cac mirc nhiét d¢ khac nhau

Strc dé trang cua con trung noi chung
va mot dau do C. maculatus cting chiu anh
huong boi diéu kién nhiét d6 méi truong.

Sau khi vii hoa truong thanh cai mot dau do
C. maculatus duoc chiing tdi ghép doi va tiép
tuc theo ddi & diéu kién nhiét do 25°C, 30°C
va nhiét d6 phong 27,8°C vé sirc sinh san két
qua cho thay & cac muac nhiét do khac nhau
thi mot dau do sinh san khéc nhau (bang 4).

Bang 4. Strc sinh san caa mot dau doé C. maculatus ¢ cac mic nhiét d9 khac nhau.

25°C 27,8°C 30°C
Chi tiéu theo doi Dao Trungbinh Dao Trungbinh Dao Trung binh
dong + SE dong + SE dong + SE

Tong so trimg dé 14893+
(quatruong thanh 1876 "3 F 2882 5426%442% 2385 6473447
cai) ’
(anggﬁ‘an detring 441 7674045 59 6734033 39 613+038°
S6 trang dé ngay
(Qua/ truong thanh  1-14  635+0,33% 1-19 7932041 120 10,59 +0,54°

cai/ngay)

Ghi chua: Trong pham vi hang céc chir cai khac nhau chi s sai khdc co y nghia
P<0,05; n=30

Téng so trang dé trung binh coa mot
trrdng thanh cai & 3 mirc nhiét d6 khac nhau,
& nhiét do 25°C s6 trang dé it nhat dat 1a 1a
48,93 + 3,88 qua/ treong thanh cai, ¢ nhiét
d6 30°C sb tring dé cao nhat dat 13 64,73 +
4,47 qua/truong thanh cai va 54,26 + 4,42
qua/truong thanh cai ¢ nhiét do 27,8°C. Qua
xtr ly thdng ké ching t6i thay co sy sai khac
¢ y nghia P<0,05, ¢ nhiét do 30°C tong sb
trimg dé cao hon so véi 27,8°C va 25°C.

Thoi gian dé tring caa mot dau do kéo
dai trung binh tir 6,13- 7,67 ngay. Thoi gian
dé trang kéo dai dai nhat khi truong thanh
cai mot dau do nubi & nhiét do 25°C la 7,67
+ 0,45 ngay, & nhiét do 27,8°C 12 6,73 + 0,33
ngay va thoi gian dé trang trung binh ngan
nhét khi nuéi o nhiét ¢4 30°C 12 6,13 + 0,38
ngay. Qua xt ly théng ké ching tdi thay co
su sai khac vé thoi gian dé tring & nhiét do
25 va 30°C, khéng c6 su sai khac vé thoi gian
dé trieng ¢ cac nhiét d6 27,8 va 30 °C.
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Sé trimg dé trung binh trong 1 ngay
cua 1 trudng thanh cai khi nudi & nhiét do
25°C dao dong tur 1-14 qua, trung binh la
6,35 = 0,33 qual/céi/ngay. O nhiét d6
27,8°C thi sé trang dé trong 1 ngay dao
dong tr 1- 19 qua, trung binh la 7,93 +
0,41 qua/cai/ngay, cao nhat khi nudi &
nhiét do 30°C sé trimg dé dao dong la 1-
20 qua/céi/ngay va trung binh la 10,59 +
0,54qual/céai/ngay. O nhiét d6 30°C sb
tring dé trong 1 ngay cua 1 truéng thanh
cai la cao nhat, co sy sai khac co y nghia
vai do tin cay P<0,05 so vai nhiét do 25°C
va 27,8°C.

Nghién cttu cua chung t6i cling phu
hop véi nhan xét cua Adenekan & cs.
(2018) cho biét & 30°C truong thanh mot
dau do dé trirng nhiéu nhat véi sd trimg dé
trung binh la 46,5 qua/ truong thanh cai.
O nhiét d6 10, 20 va 40°C sb trimg dé lan
luot la 6,3; 10,8 va 39,3 qua/trudng thanh
cai.



3.3. Tap tinh lya chen dé tring cua
truéng thanh mot dau dé trén mot so loai
dau

Truong thanh cai mot dau do dé trang
trén bé mit hat dau va c6 tap tinh lya chon
dé trimg diéu nay rat quan trong cho sy sinh
truong phét trién cua thé hé sau néu lya chon
khong chinh xac s& lam giam ty 1& song s6t

(Baidoo &cs. 2015), ching toi da b tri thi
nghiém véi 4 loai dau (dau den, dau xanh,
dau do va dau trang) véi 2 cong thirc cho céc
loai dau vao trong 1 hop va cho truong thanh
3 ngay sau vii hoa d¢ trang (thi nghiém lya
chon) va dé riéng tung loai dau (thi nghiém
khéng lua chon) thi nghiém theo ddi trong 2
ngay két qua thé hién & bang sau:

Bang 5. Suw lwa chon dé trirtng cia trweong thanh met dau dé6 trén cac loai dau khac nhau

S6 lrong trirng dé (qua/cai/ngay)

Loai dau Khong lwa chon Cé lwa chon
Pau den 11,33+ 0,672 1,33+0,67°
Pau d6 10,67 + 1,762 4,33 +0.882

Pau tring 12,67 + 0,882 5,33+ 0,882

Pau xanh 8,67 + 0.88° 2,67 +0.88%

Ghi chua: Trong pham vi cgt cac chir cai khac nhau chi s sai khac c6 y nghia P<0,05

O thi nghiém khéng lya chon truéng
thanh mot dau doé dé trang nhiéu nhét trén
dau tring 12,67 qua/céi/ngay va thap nhat 1a
trén dau xanh véi so tring dé la 7,67
qua/cai/ngay co su sai khac co y nghia. Trén
dau den va dau do sé tring dé khong co su
sai khac so véi trang dé trén dau trang lan
luot 1a 11,33 va 10.67 qua/céi/ngay. Trong
thi nghiém lya chon thi tredng thanh mot dau
d6 van wa thich dé trimg nhiéu nhat trén dau
trang 5,33 qua/cai/ngay, tiép theo trén dau do
va dau xanh la 4,33 va 2,67 qua/cai/ngay.
Truéng thanh mot dau do deé trang it nhat
trén dau den 1,33 qua/cai/ngay co su sai khac
dang ké voi do tin cay p<0,05 so vai sb tring
dé trén 3 loai dau. Két qua caa chiing toi pho
hop véi nhan xét cua Islam & cs. (2009) la
trwong thanh mot dau do Calloricius
maculatus wua thich dé triang trén dau ga, dau
xanh hon so v6i trén dau den .

Mot dau dé ua thich d¢ tring trén dau
dai tring Vigna unguiculata > dau xanh
Vigna radiata > dau ga Cicer arietinum >
dau den Vigna mungo (Sonali & cs., 2018).
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Badoo & cs. (2015) cling da nghién
ctru su luya chon dé trang cua mot dau do
trén hat lac c6 mau sac khac nhau tur kem,
d6, xam va mau den thi két qua ciing cho
thay truong thanh mot dau do ua thich dé
trang trén lac mau kem 1a 4,9 qua trong
khi day lac do va mau den sé trimg dé it
hon chi dat la 2,06 va 1,83 (thi nghiém cé
lwa chon), tac gia cho rang chat Tanins
chu yéu & vo hat. Ngudi ta da quan sat
thay rang hat den va do chtra ham luong
tannin cao nhat trong khi mac thip nhat
duoc tim thay trong hat mau kem, Tannin
c6 thé anh huong dén sy ting trudong va
phat trién cuia con tring theo nghia 1a ndng
do cao trong hat lam cho n6 khong ngon
miéng do do6 lam giam viéc an cua
Calloricius maculatus. Ho mot dau
Bruchidae thuong dé trang trén bé mit hat
dau sau non no ra duc vo chui vao bén
trong va cac hat dau thuong cé vo cung.
V6 hat caa mau kem va hat I6m ¢5m mong
hon so v&i mau do va den, cac loai hat mau
tdi d6i khi duoc bao pha boi mot mang
ludi cac duong van song song va ngang so



voi bé mat min caa cac hat kem. Nhiing
dudng van ngang nay l1am cho hat mau tdi
khong kich thich cho truong thanh dé
trang.

3.4. Anh hwéng mét dg sau non mot dau
dé dén hao hut trgng lweng va ty 1€ ndy
mam cuaa cac loai dau.

Sau non mot dau do6 C. maculatus la
pha gay hai cha yéu cho dau bao quan, gay
hao hut trong luong cuaa hat. TUy vao sé
lugng sau non trong hat ma c6 kha nang
gay ra cac anh huong khac nhau dén hat.

Vi vay ching t6i da tién hanh thi nghiém
nghién ctu anh huong cua sau non dén
hao hut trong lwong hat nhim xac dinh vé
kha nang gay hai ctia sdu non mot dau do
C. maculatus dén hao hut trong luong cua
hat dau do. két qua dugc thé hién ¢ Bang
6. Két qua tir bang 6 cho thay sé lugng sau
non khac nhau trén moi hat dau sé gy ra hao
hut trong Iuwgng khac nhau, va & cac céng
thac mat do sau non/ hat dau thi déu co
trudng thanh vii hoa vaiti 1€ trudng thanh vii
hoa khéc nhau.

Bang 6. Anh hwéng ciia mat d9 sau non dén thoi gian phat trién ciaa mot dau va hao hut
trong lwgng cua hat dau do.

Thoi gian phat trién tir tring

Trong lwong hao hut (mg)

S6 sau dén truong thanh (Ngay) Ty 1é via
- 270

non/ hat Daodong  Trung binh+£SE  Dao dong Trungglnh t  hoa (%)
1 SN 23- 31 26,38 + 0,462 2,2- 6,4 3,97 £0,23% 72,37
2 SN 24- 30 26,57 £ 0,372 6,4-14,2 10,65+ 0,53" 64,48
3SN 23-31 26,67 + 0,442 45-18,7 15,35+0,97° 56,77
4 SN 24- 31 27,95 +0,43° 52-223 19,36 +1,22¢ 43,47

Ghi cha: Nhigéz dg trung binh: 27,1°C; Am d¢ trung binh: 71,1%

SN: sau non. Trong pham vi cét cac chir cai
khac nhau chi sy sai khac ¢ y nghia ¢ mirc
Xac suat P<0,05

O hat dau c6 1 sau non thi ti 1¢ vii hoa
dat cao nhat 1a 72,37%, trong luong hao hut
1a 3,97mg. O hat dau cd 2 sau non thi ti I¢ vii
hoa dat 64,48%, trong luong hao hut la
10,65mg. O hat dau c6 3 sau non thi ti 1& vii
hoa dat 56,77%, trong lugng hao hut la
15,35mg. O hat dau c6 4 sau non thi ti & vii
hoa thap nhat dat 43.47%, trong lugng hao
hut 12 19,36mg. Khi mat d6 sau non tang dan
tr 1,2,3 va 4 sau non/hat thi ty 1€ truong
thanh vii héa giam dan. Mat do sau non cang
tang thi trong lugng hao hut cang tang. Qua
xt ly théng ké ching tdi thay co su sai khac
c6 y nghia & mic xac suat P<0,05 vé trong
lugng hao hut hat dau dé6 do mat do séu non
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khéc nhau gay ra.

Két qua cua chung t6i ciing phu hop
véi nghién cau cua Charles & cs. (2010) khi
mat d6 sau non tang tir 1, 2, 3 va 4 con/hat
d4u diia thi trong lwong hao hut ciing ting 1an
luot 12 16.0; 30,8; 47,2 va 61,0 mg. Ty Ié hao
hut trong luong ciing tang lan luot 12 6,7;
13,2; 19,6 va 25,2%.

Ty 1€ truong thanh v hoa giam khi ¢
nhiéu sau non/hat dau ciing pht hop véi nhan
xét cua Umeozor (2005) khi tang mat d6 sau
non da xay ra canh tranh tir d6 anh huong
dén ty 1& chét cua sau non, thoi gian phét
trién. Thoi gian phét trién tr tring dén
trudng thanh vii hoa ciia mot dau do tai cac
mat do sau non tir 1- 4 sau non/1 hat dau dao
dong tir 26,38- 27,95 ngay. Qua xur ly thdng
ké ching tdi thay khdng c6 su sai khac ¢ mirc



xac suit P>0,05 khi mat do sau non tur 1- 3
sau non/1 hat dau nhung khi mat do sdu non
4 con/ 1 hat dau thi thoi gian phét trién tur
trimg dén truong thanh 1a 27,95 ngay, ngin
nhat 12 & mat d6 1SN/ 1 hat la 26,38 ngay.

Céc hat dau sau khi duoc lay nhiém ¢
cac mat do sau non khac nhau sau 2 tuan
dugc dem gieo dé so sanh ty 1& nay mam giita
cac cong thuc thi nghiém va 2 dbi chiing. Két
qua duoc thé hién ¢ bang 7 Qua bang 7
chdng t6i nhan thay, véi sdu non mat do 3,4
con sau non/hat sau khi gieo thi hat khéng
nay mam va ty 1é nay mam dat thap ¢ mat
d6 2 con/hat ty & nay mam 12 16,67% va &
mat d6 1 con/hat ty 18 nay mam 1a 53,33%.
Trong khi d6 d6i chung khéng c6 mot ty 1é

nay mam dat 93,33% va khi hat bi xay xat
vo bén ngoai 5% trén bé mit hat ty 1& nay
mam chi dat 86,67%. Két qua cua ching toi
cling gidng véi nhan xét caa Charles & cs.
(2010) cho bt khi hat dau bi nhidm mot ty
16 nay mam dat 71% trong khi ddi chiing
khdng bi mot thi ty 16 nay mam dat 92% va
mat do mot ting thi ty 1& nay mam cua hat
dau ciing giam. Qua thi nghiém cho thiy,
viéc 1am sach hat gidng dau do khi dong goi
va bao quan la rat quan trong, anh huong tgi
chat luong nay mam cuaa hat. Néu trong 16
hat gidng xuét hién mot dau do thi sau 1
vong doi phat trién cua mot dau do, ty 18 nay
mam cua 16 hat gidng s& giam rat nhanh do
mot dau do gay hai.

Bang 7. Anh hwéng cia mat d sau non met déu dé C. maculatus gay hai dén ty 1 nay
mam cua dau do

Ae AR oA Tong sé hat dau thi  S6 hat nay Ty & nay
Mat do sau non (con/1 hat) nghiém (hat) mam (hat) mam (%)
1 sau non 30 16 53,33
2 Sau non 30 5 16,67
3 sau non 30 0 0
4 sau non 30 0 0
DBC 1 (khong co mot) 30 28 93,33
DC 2 (tao vét xudc nhan tao 30 26 86.67

5% bé mat hat dau)

Ghi chi: Nhiér dg trung binh: 28,1°C; Am dé trung binh: 70%

4. KET LUAN

Nhiét 6 anh huong dén sy phét trién
cua mot dau do ¢ nhiét d6 25; 27,8 va 300C
vong doi lan luot 14 29,07; 26,83 va 23,64
ngay. Theo chiéu ting nhiét do tir 25- 300C
thoi gian sdng cua truong thanh giam. Thoi
gian sdng cua trudng thanh duc dao dong tir
8,77- 10,85 ngay, thoi gian séng cua truong
thanh cai dai hon so v6i trudng thanh duc
dao dong tir 9,5-12,2 ngay

Téng sb trang dé trung binh cua mot
tredng thanh cai mot dau do & nhiét @6 25
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0C; 27,8 oC va 30 oC tuong ung la 48,93,
54,26 va 64,73, truong thanh cai dé s6 luong
tring tap trung cao nhat vao 3 ngay dau.

Truong thanh mot dau do wva thich dé
trang trén hat dau tring & diéu kién lya chon
va khong lya chon ky chu

Khi mat d sau non tang tir 1, 2, 3va 4
(con/hat) dau thi trong luong hao hut cling
tang lan luot 14 3,97; 10,65; 15,35 va 19,36
(mg).. Ti I€ vii hoa truong thanh ctia mot dau
do giam khi mat d6 sau non/1 hat tang. Ty 1€



nay mam cua hat giam khi mat do sau non
tang.
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SU THAY POI CUA TAP CHUYEN HOA VA TANG CUONG KHA NANG KHANG
BENH BAT NGUON TU SU XAM NHAP GEN LA O THUC VAT

Va Quprls Hoa

Bo mdn Rau Hoa Qua va Canh quan, Khoa Néng hoc, Hoc vién Néng nghiép Viét Nam
TOM TAT

Cai thién di truyén véi viéc sir dung két hop nhan giéng thong thuong va ky thuat di
truyén da duoc bao cdo trong hau hét cac gidng cy trong quan trong dé thé hién cac dic diém
mong mudn caa con nguoi, chang han nhu kha nang chdng lai bénh. Nhiéu cdng nghé tién tién
khéc nhau da duoc phét trién cho phép danh gia bo dir liéu quy mo Ién caa cac phan tir sinh
hoc, bao gom trinh tw DNA (b6 gen hay hé gen - genome), ban phién ma (hé phién mé -
transcriptome), protein (hé protein - proteome) va cac chat chuyén hoa (tap chuyén hoa -
metabolome). Linh vurc tap chuyén hda 1a mot nhanh caa cong nghé -omics lién quan dén viéc
xac dinh va dinh luong thong luong cao cta cac phan tir trong luong thip (<1500Da) (chat
chuyén hoa) trong mot hé thdng sinh hoc. Cac chat chuyén hoa dong vai trd quan trong trong
tuong tac giita cAy trong va mam bénh va phan anh kiéu hinh phan tir. Cac chat chuyén héa sir
dung cac quy trinh phén tich c¢6 d6 nhay cao c6 thé dugc dinh nghia 1a viéc xac dinh va dinh
luong khdng chéch (nonbiased) tat ca cac chat chuyén héa trong hé thdng sinh hoc. Do d6, cach
tiép can nay 1a co s& dé phat hién ra cac dau an sinh hoc mgi nham mé ta tét hon cac co ché
dan dén kha nang khang bénh ¢ thuc vat.

METABOLOMIC PROFILE MODIFICATION AND ENHANCED DISEASE
RESISTANCE DERIVED FROM ALIEN GENES INTROGRESSION IN PLANTS

ABSTRACT

Genetic improvement with the combined use of conventional breeding and genetic
engineering has been reported in most important crop varieties to express human desired traits,
such as resistance to diseases. Various advanced technologies have been developed that allow
accumulation and assessment of large-scale datasets of biological molecules, including DNA
sequence (genome), transcripts (transcriptome), proteins (proteome) and metabolites
(metabolome). The field of metabolomics is the branch of -omics technology related to the high-
throughput identification and quantification of low-molecular-weight molecules (<1500Da)
(metabolites) in a biological system. Metabolites play vital roles in plant-pathogen interactions,
and reflect the molecular phenotype. Metabolomics using highly sensitive analytical procedures
can be defined as the nonbiased identification and quantification of all the metabolites in a
biological system. Thus, this approach serves as the basis for the discovery of new biomarkers
for better describing the mechanisms resulting in disease resistance in plants.

Key words: Metabolomics, metabolomic modification, metabolomic profile, disease
resistance, gene introgression, gene modification, plant breeding
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PAT VAN PE

Vao nhirng nam 1970, cai thién di
truyén véi viéc st dung két hop nhan gidng
thong thuong va ky thuat di truyén, nho d6
con ngudi dua vao hodc thay d6i DNA, RNA
hoac protein trong mét sinh vat dé tao ra céac
dic diém méi hoic thay ddi su biéu hién cua
cac dic diém hién co, chang han nhu thoi
gian bao quan trai cay dai hon, ham lugng
dinh dudng cao hon va kha niang chdng chiu
sau bénh. Sy xuét hién cua sinh hoc phan tir
trong cac chuong trinh nhan gidng vao
nhitng nam 1980 cho phép hiéu duoc céc yéu
t6 quyét dinh di truyén cua kiéu hinh va su
chon loc ¢6 sy hd tro caa marker (National
Academies of Sciences, Engineering, and
Medicine, 2016). Nhan giéng cay trong hién
dang & trong ky nguyén gen, khi bo gen tham
chiéu cuia hau hét c4c loai cay trong chinh da
¢6 san. Trong 15 nam qua, nhiéu céng nghé
tién tién khac nhau da dugc phat trién cho
phép tich luy va danh gia cac bo dix ligu quy
mo 16n vé cac phan tir sinh hoc, bao gom
trinh ty DNA, ban phién ma (lién quan dén
RNA), stra d6i DNA (bd gen), va, & céc
truong hep hon, protein (hé protein) va cac
chat chuyén hda (tap chuyén hoa). Sy phét
trién ciia metabolomics di cung cap mot khia
canh méi trong bdi canh sinh hoc da chiéu
cho phép nghién ctiu su vé mang ludi trao
ddi chit toan cau. Linh vuc metabolomics la
mot nhénh cua cong nghé omics lién quan
dén viéc xac dinh va dinh luong thong lugng
cao cua cac phan tir trong luong phan tir thap
(<1500Da) trong mot hé thdng sinh hoc.
Metabolomics 1a mot cach tiép can manh mé
dé c6 dugc mot cai nhin toan dién vé cach
mang ludi trao d6i chat duoc diéu hoa va
ngdy cang dugc nhiéu nha nghién ctu ap
dung trong nhitng nim gan day. Do do,
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metabolomics da dwoc tim thay ung dung
trong cac khia canh da dang cua néng
nghiép, chang han nhu khoa hoc dinh dudng
(Hall & cs, 2008), vi sinh (Loots, 2014) , bao
vé thuc vat (Aliferis & cs, 2011; Brotman &
¢s 2012), va sau thu hoach (Yun & cs, 2013).
NG cd thé duoc sir dung dé lam sang to céc
chirc ning cua gen va két hop cau hinh phién
ma va proteomic trong hé théng gen va hé
gen chuc nang sinh hoc. Metabolomics c6
thé dugc dinh nghia 1 “su xac dinh va dinh
lugng khéng chéch cua tit ca céc chat
chuyén hoa trong hé théng sinh hoc,” bang
cach sir dung cac quy trinh phéan tich c6 do
nhay cao. Do d6, cach tiép can nay 1a co s
dé phat hién ra cac dau 4n sinh hoc méi nham
mo ta tot hon cac co ché dan dén kha ning
khang bénh ¢ thuc vat. Bai viét nay tom tat
cac nghién cau vé chuyén héa hién nay nham
lam séng to6 cac chic nang cua gen thuc vat
lién quan dén kha ning khang bénh.

BIEN POI CHAT CHUYEN HOA BAT
NGUON TU BIEN POI GEN

Sy tién bo trong k§ thuat di truyén cho
phép tai to hop b gen caa céc sinh vat thudc
cac loai c6 quan hé ho hang xa. Su ra doi cua
cac gen trong hé gen thuc vat ma héa quéa
trinh sinh tong hop cac chat chuyén hoa gidp
tang cuong kha nang chdng chiu cua thuc vat
dbi voi cac &p luc phi sinh hoc hoac sinh hoc
da mang lai mot budéc tién trong bao vé thuc
vat (Kos & cs, 2009). Méi quan hé chat ché
véi kiéu hinh 1am cho céc chat chuyén hoa
tré nén 1y tuong dé danh gia trang thai sinh
ly cuia mét sinh vat hoac hé thdng tai mot thoi
diém. Thuc vat bién doi dé biéu hién cc chat
chuyén hoa diét con trung da dugc dua vao
dé giam thiéu thiét hai vé nang suat do con
trung gay ra, vi du, gen xam nhap tur Bacillus



thuringiensis (thuc vat Bt) dugc sir dung
rong réi nhat trong thuc hanh ndng nghiép.
Leon & cs (2009) da phat trién mot phuong
phép nghién cau tap chuyén hda bang céch
két hop FT-ICR / MS va CE-TOF / MS dé so
sanh gitra thanh phan trao d6i chit trong
nhan caa ngd bién ddi gen (GM) mang gen
B. thuringiensis CrylAb va cua cac dong
isogenic twong tng. Cac phan tich cho thay
su khac biét dang ké giita nhan GM va nhan
hoang dai, dic biét ddi voi cac chat chuyén
hoéa lién quan dén sinh téng hop axit amin.
Ung dung cua cac chat chuyén hoa dé nghién
ctru so sanh giira IGa hoang dai va la chuyén
gen mang gen crylAc va sck dé khang sau
bo, cho thay sy khac biét dang ké trong cac
bo chuyén héa cua ching. Le Gall & cs
(2003) da ap dung phuong phap phan tich
chuyén héa NMR dé phét hién su khac biét
vé trao doi chat gitra ca chua khéng chuyén
gen va ca chua chuyén gen mang cac yéu t6
phién ma ngd. Tuong ty nhu vay, viéc ap
dung phuong phép phan tich NMR va phan
tich da bién (PCA) cho thiy su khac biét
dang ké vé tap chuyén hoa giira cay thudc 14
dai va cay duoc thiét ké dé biéu hién céc gen
sinh tong hop salicylat. Mat khéc, dua trén
CE-TOF / MS hoac két hop GC-TOF / MS
va FIE-MS, cac nha nghién ctru khac da tim
thy rat it su khac biét gitra cac giéng dau
tuong truyén thdng va chuyén gen hoic
khong c6 su khac biét dang ké gitra cac gidng
thong thudng va khoai tay bién doi gen. Tur
cac phan tich chuyén hoa da cho thay su bién
d6i ty nhién dang ké ton tai trong cac nguon
gen cady trong, cung véi twong tic mdi
truong. Cac md hinh phién ma va chuyén
hoa, va diu vét trao d6i chat cua cac tiép can
kiéu hoang dai va chuyén gen dai mach cho
thdy rang su khac biét cu thé cua cay trong
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trong bo phién ma va bo chuyén héa vuot
qua nhiéu anh huéng do biéu hién gen
chuyén. Kusano & cs (2007) két luan ring
phuong phap da dang tao ra sy phan biét rd
rang tap chuyén hoa qua ca chua; va sy khac
biét gitra cac dong chuyén gen va ddi ching
la nho so vai su khac biét quan sat dugc gitra
cac giai doan chin va céc giéng truyén théng.
Tap chuyén hda cua ngd GM duogc trong
cuing vai cac dong khdng bién d6i gen cho
thay rang phan 16n sy khéc biét duoc quan
sat ¢ lién quan dén su bién doi ty nhién va
cac yéu to6 méi truong hon 1a cac bién doi
gen. Nhiing nghién ciru d6 cho thay rang viéc
sit dung cac chat chuyén hoa dé danh gia
muc do tuong dong s& yéu cau thi nghiém o
nhiéu vi tri va phan tich ti mi dé phan biét sy
khéac biét di truyén véi cac tac dong cua moi
truong, boi vi ¢ thé s& c6 anh huong cua
tuong tac gen-moi truong. Két luan, viéc mo
ta tinh da dang ty nhién trong céc chat
chuyén hoa cua thyc vat bang cach st dung
cac phuong phéap tiép can tap chat chuyén
hoa da cung cap kién thirc sdu hon vé thanh
phan thuc pham va ban chét bién d6i cua n6
ca trong va gitra cac loai.

CO SO DI TRUYEN CUA QUA TRINH
SINH TONG HQP HOA CHAT THY'C
VAT (PHYTOCHEMICAL)

Lap ban d6 va xac dinh cac locus hoic
gen ma hoa cac chat chuyén hda cu thé I
budc quan trong dau tién cua phwong phap
tiép can chuyén héa chirc nang nhu mot céng
cu bd sung quan trong trong cac chién luoc
hd tro gen hién co dé cai thién cy trong. Cac
cong trinh trude day lién két tryc tiép cac
locus tinh trang sb luong biéu hién (eQTLS)
v6i su thay d6i kiéu hinh trong cac con
duong trao d6i chat cu thé, nhan manh su
phtc tap cua cac tuong tac gitra phién méa va



su bién d6i chat chuyén héa. Nhitng phan
tich nay cho thay su khac biét dang ké giira
t6 chirc diéu hoa di truyén cua cac ban phién
mA& va c4c chét chuyén hoa ddi véi mot nhém
nhé cu thé cua cac chit chuyén hoa thir cip
trong Arabidopsis thaliana. Hon nira, cac
phan tich phé rong cuaa cac chit chuyén hoa
cho phép Iap ban d6 QTL caa mot phan mo
rong cua tap chuyén hoéa thuc vat. Hé sb di
truyén cua cac chat chuyén hoéa thap hon so
véi mirc phién ma cé thé cho thay su tich liy
chat chuyén hoa nhay cam hon véi cac diéu
Kién moi truong. Hang & cs (2004) da bao
céo vi tri nhiém sac thé cia cac gen quan
trong ddi voi su chuyén hoa carbohydrate &
cac loai Allium cepa dua trén b tdm dong
them mot nhiém sic thé Allium fistulosum
(FF) -shallot (AA) (MALS) (FF + 1A~ FF +
8A) duogc phat trién trudc day cua Shigyo &
cs (1996). Ham luong duong trong bd nay
dugc danh gia hang thang dé xac dinh anh
hudng ciia mot nhiém sic thé ngoai lai don
& tir hanh cu ddi véi san xuat carbohydrate
trong phién 14 cia hanh hoa. Két qua cua ho
cho thdy rang duong khong khtr hau nhu
khong duoc tao ra trong phién 14 cua cay FF
+ 2A trong sudt ca nam. Phat hién nay cho
thdy gen kiém soat viéc san xuat duong
khong khtr duong nhu nam trén nhiém sic
thé 2A ciia hanh ca. Ho ciing phat hién ra anh
huong cua nhidm séc thé 8A caa hanh ca dbi
Véi sy gia tang lugng duong khéng khur trong
mua dong cho thiy gen lién quan dén san
xuit duong khong khu trong mua dong
dudng nhu nam trén nhiém sic thé 8A cua
hanh cu. Két qua caa ho cho thiy rang bo
MAL hoan chinh 14 rat quan trong dé lam
sang to co ché caa con duodng trao d6i chat
dbi voi cac chit nhiy, bao gdm fructose-
oligosaccharides. Phuong thiic di truyén dé
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san xuit carbohydrate hoa tan di duoc lam
rd bang cach xac dinh vi tri cac gen wng vién
va cac QTL lién quan dén sucrose va tich lity
carbohydrate hoa tan trén ban dd lién két
hanh da trén cac chi thi phan tir. Su két hop
cua ca ban dd chi thi phan tir va tap hop bo
thém mot nhidm sic thé sé tiét 16 vi tri nhidm
sic thé cua cac QTL lién quan dén san xuat
carbohydrate trong hanh cu, ciing nhu hiéu
biét vé vi tri cia cac QTL khac nhau trén
cung mot nhidm siac thé. Yaguchi & cs
(2013) goi y rang cac nhiém sac thé bo thém
vao (2A va 6A) sé& c6 cac gen chua biét lién
quan dén viéc diéu tiét san xuat polyphenol,
do d6 cac hoat dong chdng oxy héa duoc
tang 1én trong cac MAL nay. Nghién ciru gan
day str dung bd MAL hoan chinh cho thiy 50
unigenes tham gia vao qué trinh sinh tong
hop saponin. Cac nghién ctru siu hon vé anh
huong caa nhiém sic thé phu caa hanh ca doi
VGi viéc san xuat cac chat chuyén hoa khac,
chang han nhu axit ascorbic, chat diép luc,
sulfua, anthocyanins, flavonoid, 1a can thiét
dé hiéu rd hon vé vi tri nhiém sic thé cua cac
gen lién quan dén san xuat cua ching. Gan
day, mot tap hop day da cua A. cepa-A.
roylei MALSs va tap hop cac dong b sung
nhidm sic thé A. fistulosum - A. roylei da
duoc thiét 1ap théng qua nhém nghién cuau
cta Vi Q. Hoa & cs (2012). Nhitng bo nay
c6 thé 1a ngudn tai nguyén hitu ich cho cac
phuong phap tiép can RNA-Seq va tap
chuyén hoa dé kham pha nén tang di truyén
va phién méa caa A. roylei, mét loai hoang da
quan trong cho thay céac chét chuyén hoéa co
hoat tinh sinh hoc d6i vé&i cac bénh ¢ cay
trong Allium.



CAC CHAT CHUYEN HOA TiCH CyC
NHU LA QAU AN,. SINH HOC TRQNG
CI:I()N GIONG CAY TRONG KHANG
BENH

Céc phuong phap nhan gidng cay trong
thong thudng dira vao viéc chon loc cac mam
cay c6 kiéu hinh va dic diém ndng hoc mong
mudn tir cac cay riéng I¢ duoc tao ra bang
cach sir dung cac phép lai va gay dot bién.
Viéc nhan giéng dua trén kiéu hinh ma
khong c6 kién thic vé thanh phan di truyén
cua thuc vat s& tén nhiéu thoi gian va tai
nguyén. Cac phuong phép tiép can -omics da
dang voéi viéc danh gia gen, phién ma,
protein va chit chuyén héa cé thé cung cip
thong tin vé két qua cudi cung cua nhiing
thay d6i bo gen dan dén kiéu hinh bi thay doi.
Mot sb lugng 16n cac chat chuyén hoa dugc
tao ra bai thuc vat, nhiéu chét can thiét dé
thuc vat tuong tic v6i méi truong. Chat
chuyén hoa thtr cap 1a nhiing hop chat hitu
co nho (khdi lugng phan tir néi chung nho
hon 3000 Da), khac voi chit chuyén hoa so
cap khdng c6 chirc ning trong chu trinh séng
cua té bao. Viéc san xuét cac chat chuyén hoa
thir cap cu thé khac nhau giira cac loai hoic
chi va do do, ngoai hinh dang va kich thudéc,
v.v., mot khia canhcua dac tinh caa mot loai.
Ngay nay, nguoi ta chap nhan rong réi rang
nhiéu trong sé chung c6 lién quan dén tuong
tac gitra cc sinh vat, vi du nhu trong viéc
bao vé thuc vat chdng lai mam bénh, trong
doc tinh caa mam bénh hoac thu hit cac sinh
vat ¢ loi cho ngudi san xuat. Tuy nhién,
chtre nang cua phan 16n céc chat chuyén hoa
thir cap van chua dugc biét rd. Ranh gidi
giira cac chat chuyén hoa chinh va phu khong
duogc xac dinh rd rang va cac khu vuc chong
chéo 1én nhau vi cc chit chuyén hoa so cip
nhu axit amin, carbohydrate va acetyl-
coenzyme A (CoA) dugc st dung nhu cac
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khdi xay dung trong cac chat chuyén hoa thi
cap. Mot sé chuyén hoa trao d6i chat trong
chuyén hoa so cép ciing c6 nhirng bién doi
trong chuyén hda thi cap. Bén nay, s6 lugng
c4u trac duoc mo ta vuot qua 100.000. Su da
dang phong pht nay mét phan 1a két qua caa
qua trinh tién hoa dugc thuc dy bai sy chon
loc dé c6 duoc kha ning phong thi duoc cai
thién chdng lai su tan cong cua vi sinh vat
hodc con trung/ dong vat an thit. Qua trinh
sinh tong hop ciia mot sé chat chuyén hoa
thir cap la cau thanh, trong khi ¢ nhiéu loai
thuc vat, nd cd thé duoc tao ra va ting cuong
boi cac diéukién stress sinh hoc, chang han
nhu vét thwong hodc nhidm tring. Kogel &
cs két luan rang tap chuyén hoa dai dién cho
mot tham do tic thoi hon vé tinh trang sinh
ly cua thuc vat khi so sanh nhiing thay doi
trong bo phan phién ma ¢ 14 va bo chuyén
hoa gay ra bai gen chuyén, twong tac giira
cay trong hodc sinh vat ¢ ré bang cach st
dung céac dong lta mach (Hordeum vulgare)
trong ngoai dong. Phan tich chuyén hoa va
phién ma phan Gng cua cay lua ddi véi vi
khuan bénh bac 14 Xanthomonas oryzae pv.
oryzae cho thay cho phép phan biét cac phan
g chuyén hoa va phién méa cua hai kiéu gen
IGa va chung vi khuan khac nhau. Cau hinh
trao doi chat ciia cac kiéu gen huéng duong
c6 phan tng tuong phan véi nhiém
Sclerotinia sclerotiorum da chung minh sy
diéu chinh cu thé kiéu gen cua cac con dudng
trao d6i chat riéng biét, cho thay tim quan
trong cua viéc phat hién cac kiéu chuyén hoa
hon 1a nhitng thay d6i chat chuyén hoa cu thé
khi tim kiém cac dau hiéu chuyén hoa dap
tng khac biét véi nhidm mam bénh. Phan
ung bao vé toan than cua cay Arabidopsis
thaliana dbi voi tdc nhan gay bénh 14
Pseudomonas syringae pv. ca chua DC3000



(Psty do ndm c¢6 ich Trichoderma
asperelloides T203 gay ra, bao gém nhitng
thay d6i dang ké trong axit amin, polyamine,
duong va cac chat trung gian chu trinh axit
citric. Vii Q. Hoa & cs (2012) phat hién ra
nhidm sic thé 2A cua hanh cu ¢6 thé s hitu
mot s6 gen lién quan dén tinh khang bénh
héo Fusarium. Sau d6, Abdelrahman & cs
(2017) da c6 thé phan lap va xac dinh hop
chat saponin Alliospiroside A ¢ A.
fistulosum c6 thém nhidm sac thé 2A tir cay
hanh ci va vai trd cta no trong co ché bao vé
chéng mam  bénh  Fusarium.
Wojciechowska & cs (2014) bao céo rang
axit chlorogenic, mot chat chuyén héa dugc
xéc dinh bang phan tich bo phan chuyén hoa
khong dugc nham muc tiéu & ca chua khang
thudc, tc ché su xam chiém cua nim
Alternaria bang cach wc ché sinh tong
hopalternariol. Quan thé lap ban db bao gém
210 dong lai tai t6 hop (RIL) ¢ ngudn gdc
tur phép lai gitra ZS97 va MH63da danh gia
tiém nang cua chién luoc omics két hop
trong viéc tim hiéu co so di truyén caa san
pham chuyén hoa IGa. Li va cong suchi ra
rang nhiéu chat chuyén hoa da duoc kich
hoat dé diéu phéi phan ng bao vé cua chudi
d6i véi Fusarium oxysporum. Chin chat
chuyén héa so cap va muoi sau lipid da duoc
thay d6i & cly lGa mach so hitu gen khang da
bénh bén Lr34 bi nhidm bénh gi sit 14 lta
mach (Puccinia graminis sp hordei) vai mrc
biéu hién Lr34 cao dugc trdng trong ca ba
diéu kién sinh truong. LC-Q / TOF-MS két
hop vé&i phan tich théng ké da bién da chung
minh ba chat chuyén hoa tir cac loai hop chat
thuc vat khac nhau - duong, axit phenolic va
axit hiru co 1a cac chat danh du chuyén hoa
cay co dau tiém nang dé lya chon cay co dau
khédng mot phan. Zeiss & cs (2018) chi ra

lai
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téng cong 41 chat chuyén héa da duoc chon
loc bao gém cac axit amin, axit hitu co, lipid,
cac dan xuit cua axit cinnamic va axit
benzoic, flavonoid va glycoalkaloids steroid,
dic biét ndi bat trong hai giéng ca chua co
kha nang khang bénh cao vai bénh Ralstonia
solanacearum.

KET LUAN

Nguoi ta wéc tinh rang san luong ndng
nghiép toan cau hang nam giam 31-42% do
sau bénh hai cay trong. Mot phuong phap
hiéu qua, bén viing voi moi truong dé kiém
soat sy lay nhiém bénh trén cay trong 1a sir
dung cac gen khang. Ky thuat phéan tich ky
ludng chat chuyén hda voi hidu suat cao da
cho phép xac dinh mét sé luong 16n cac phan
tir mai ¢6 chire nang khang khuan, wc ché sy
phat trién mam bénh. Do d6, tap chuyén hoa
da cung cap mot khia canh mai trong nghién
ctu sinh hoc hé théng, gilp hiéu rd hon vé
cac tuong tac trong hé thong sinh hoc nhu
tuong tac cua thuc vat vai sau va bénh. Tuy
nhién, kién thirc vé cac con duong trao doi
chat cua thuc vat van chwa day du va van con
mot ching duong dai cho dén khi céc nha
nghién ciru c6 thé hiéu dy du vé sy phuc tap
cua qua trinh nghién ctu bénh trén thuc vat.
Theo quan diém cua tim quan trong cua cac
chat chuyén hoa, do dé can phai nghién cau
sau hon ca vé chirc nang thuc vat va gia tri
ctia chuing ddi Vi con ngudi.
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PAC PIEM GIAlI PHAU HOA, RE VA KHA NANG NHAN GIONG CAY
BAT GIAC LIEN (DYSOSMA TONKINENSE (GAGNEP.) M.HIROE) -
BERBERIDACEAE

Plram Ngoc Kldnk'?, Nink Thi Phip?, Plram Thanlk Hupénr

1 NCS Khoa Nong hoc, Hoc vién Néng nghiép Viét Nam
2 Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam
3 Vién Duroc liéu

TOM TAT

Bét giac lién (Dysosma tonkinense (Gagnep.) M.Hiroe) - Berberidaceae 1a cay thuéc quy,
c6 phan b chu yéu ¢ Viét Nam va phia Nam caa Trung Qudc. Do kha ning tai sinh kém, bi
khai thac qua muc lam duoc liéu nén cay dugc dua vao Sach do Viét Nam (2007) véi muac
nguy cap (EN). Nghién cau ndy nham xac dinh dic diém giai phau cua hoa, ré va kha ning
nhan giéng hitu tinh, vo tinh cay Bat giac lién. Két qua nghién ciru cho thay Bat giac lién la
cay tu bat thu (self-incompatible) va can phai giao phan khac cay (obligatory outbreeding) dé
c6 thé dau qua. Hoa ludng tinh véi 6-7(8) dai, 6-7(8) trang, 6 nhi va 1 nhuy. Hat c6 vo day voi
thoi gian nga nghi ngan (thoi gian tir khi gieo dén khi nay mam Ia 60 ngay). Hat duoc gieo
ngay sau khi thu hoach c6 ty I& nay mam cao nht (84,4%). Cau tao vi phau ré Bét gi4c lién
gom céc 16p biéu bi, md mém vo (vo), ndi bi, tru bi va mé mém rudt. Mam bét dinh hinh thanh
tir 16p té bao tru bi (ting phét sinh cua r8). Hom dau ré va giira ré cho két qua nhan giéng tot
nhét véi ty 18 hom bat mam 1a 74,8 % va 80,6%. Hom ré c6 do dai tir 1 cm dén 15 cm va ca ré
(dai > 30 cm) déu c6 kha ning hinh thanh chdi bat dinh, trong d6 hom ré dai > 30 cm ¢4 ty 1&
hom xuat vudn cao nhat (94,7%).

Tir khoa: Bat giac lién, Dysosma tonkinense, dic diém giai phau, nhan gidng.

MORPHOLOGY CHARACTERISATION OF FLOWER, ROOT AND
PROPAGATION ABILITIY OF DYSOSMA TONKINENSE (GAGNEP.) M.HIROE -
BERBERIDACEAE

ABSTRACT

Dysosma tonkinense (Gagnep.) M.Hiroe) - Berberidaceae is precious medicinal plant with
most of its distribution occurring within Vietnam and the Southern areas of China. Due to low in
reproductive abilities and over exploitation for medicine, it has been classified as a category
“Endangered (EN) species” on the Vietnam Red Data Book (2007) . This study aim to decides
morphology characterisation of flower, root and sexual, asexual propagation of D. tonkinense.
The results showed that D. tonkinense is self-incompatible and obligatory outbreeding plant.
Hermaphrodite flowers with 6-7(8) calyxs, 6-7(8) corollas, 6 staments and a pistil. Seeds has
thick coat and dormancy (times from sowing for germinate is 60 days). The anatomy of D.

41



tonkinense transverse section of root include epidermis, cortex (parenchyma), endodermis,
pericycle/cambium and pith. Adventitious shoots originated to layer of cells of root
pericycle/cambium. Old parts and middle parts of root has sprouting rate higher than young parts
root (with sprouting rate is 74,8% and 80,6%). Both root segments cutting (1cm to 15 cm) and
whole root (>30cm) have abilities sprouted with hightest sprouting in whole root (94,7 percents)

Tw khoa: Dysosma tonkinense, morphology characterisation, propagation.

I. PAT VAN PE

Chi Bét giac lién (Dysosma Woodson)
la mot chi nho gdom 7 dén 10 loai cdy than
thao séng lau nam thudc ho Hoang lién
(Berberidaceae), c6 phan bé & Trung Québc
va Viét Nam; trong d6 co 6 loai dac hitu ¢
Trung Quéc. Chi Bat giac lién c6 quan hé
gan voéi chi Diphylleia Michx phan bé ¢ Tay
A, Bic My; chi Podophyllum L phan b ¢
Tay Bac My va chi Sinopodophyllum Ying.
Phan b ¢ phia Tay day Himalaya.

Loai Bét giéc lién ¢ Viét Nam cd tén
khoa hoc Dysosma tonkinense (Gagnep.)
M.Hiroe (Hiroe, 1973; Pham et al., 2020)
Véi cac tén ddng danh Podophyllum
tonkinense Gagnep (Gagnepain, 1938); P.
versipelle  Hance  subsp.  versipelle;
Dysosma difformis (Ying et al., 2011). Bét
giac lién c6 phan b tai mot sb tinh thudc
mién ndi phia Bic Viét Nam nhu Hoa Binh,
Son La, Lai Chau, Bién Bién, Lao Cai, Ha
Giang, Tuyén Quang, Yén Bai ¢ d6 cao 470
dén 1.720 m (Gagnepain, 1938; Pham Hoang
Ho, 1999; Nguyén Hiu Hién, 2005); Kon
Tum 1a dia diém phan b méi duoc ghi nhan
va 1a diém phan b xa nhat vé phia Nam cua
loai nay (Pham et al., 2020) . Than ré va ré
cua loai duoc st dung trong y hoc co truyén
véi tén vi thudc 1a "Bat giac lién" (Pham
Hoang Ho, 1999; P& Tét Loi, 2004; Nguyén
Hitu Hién, 2005).

Do bi khai thac s dung lam thubc
thiéu su kiém soat trong nhiéu nam dan dén
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hién trang suy giam ngudn gen nghiém trong
trong tu nhién. Loai Bat giac lién da duoc
dua vao Sach Bo Viét Nam (2007) véi muc
phan hang "dang nguy cap” (EN Ala, c, d),
can dugc nghién ciru nhan gidng va bao ton.

Cay Bét gi4c lién co ty 18 dau qua rat
thp trong tu nhién ciing nhu diéu kién trong
trot nén viéc sir dung hat lam vat liéu nhan
giong rat kho khian; tuy nhién c6 thé nhan
giong bang than ré (Nadeem et al., 2000).
Chua c6 nghién citu nhan gidng cac loai Bat
giac lién (thuoc 2 chi Dysosma Woodson. va
Podophyllum L.) bang ré, tuy nhién Pham
Ngoc Khanh va cs (2017) da ghi nhan céac
trudng hop cdy Bat giac lién moc tir ré. Véi
muc tiéu nghién ctu vat liéu va bién phap
nhan giéng phu hop cho cay Bat giéac lién;
viéc nghién ciu cAu tao giai phau hoa, giai
phiu ré, dic diém sinh san hitu tinh va su
hinh thanh chdi bat dinh tur r&; dong thoi, cac
danh gia kha niang nhan gidng bang hat va
bang hom r& di dugc thyc hién.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién cau

Cay Bat giac lién 4-5 nam tudi duoc
tréng trong nha mang c6 ludi den che giam
anh sang 50% tai Trung tdm nghién ctu
duoc liéu Sa Pa - Vién Duoc liéu. Hoa duoc
thu vao thoi diém 1/3 khi cay ra hoa ro. Ré
duoc thu vao thang 10 khi phan than trén mat
dat bat dau lui.



Thudc nhuon carmin axetic 2%
(nhuém do) va methylene blue 1% (nhuom
xanh).

Kinh hién vi quang hoc Kruss MBL
2000-T
2.2. Phwong phap nghién ctru
2.2.1. Phwong phdp cat mau, nhugm kép va
soi tiéu ban

Giai phau hoa duoc thyc hién tai Trung
tam nghién ctiru duoc liéu Sa Pa - Vién Dugc
liéu

Vi phau ré dugc thuc hién tai Khoa
Hoa phan tich tiéu chuan, Vién Duoc liéu.

Mau ré sau khi thu vé dugc ria sach
bang nudc sau d6 duoc ¢ dinh va bao quan
trong dung dich FAC gom ethyl alcohol 96°,
acetic acid 40%, formalin va nuéc Ccat
(Nguyén Khoa Lan, 1997). Mau ré duoc cit
mong bang dao lam, nhuém kép va lam tiéu
ban tam thoi. Phuong phap nhuom kép nham
phan biét duoc té bao cd mang bing
cellulose (bat mau doé cua thudc nhuom
carmine va té bao c6 mang tham lignin (bat
mau xanh caa thubc nhuém methylene blue)
(Hoang Thi San va Nguyén Té Chinh, 1982).
Tir d6 xac dinh duoc su ¢ mat va phan bd
cac loai md cua ré. Mau ré dugc quan sat va
chup anh tiéu ban dudi kinh hién vi Kruss
MBL 2000 — T cua Dbuc.
2.2.2. Phurong phdp nhdn giong

Nhan giéng Bat giac lién duoc thuc
hién tai Tung tdm nghién ctiru dugc liéu Sa
Pa, Vién Duoc liéu.

- Nhan gidng hitu tinh:

Thi nghi¢m 1: Nghién cizu anh hwong
cua thoi gian bdo qudn dén ty 1é ndy mam
cua hat Bét giac lién
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Thi nghiém duoc bé tri theo kiéu hoan
toan nhau nhién (CRD) gdm 3 lan nhic, 4
cbng thuc: khéng bao quan BQO va bao quan
hat trong thoi gian 1 thang (BQ1), 2 thang
(BQ2) va 3 thang (BQ3).

Hat duoc tach tir qua chin hoan toan
(v6 qua mau vang chanh), loai b 16p 4o hat,
rira sach va dé rao nudc, phoi trong nang nhe
dén khi d6 4m caa hat con 15%. Cong thic
BQO hat dugc gieo ngay (khong bao quan);
cac cong thuc con lai, hat dugc chira trong
tai PE han mép va luu trong diéu kién nhiét
d6 4-5°C. Hat duoc gieo trong cac khay nhya
v6i nén 100% man.

- Nhan giong vo tinh:

Thi nghiém 2: Anh huéng cua vi tri
hom ré d@én khd ndng nhdn giong Bat giac
lien. Thi nghiém duoc bd tri theo kiéu hoan
toan ngau nhién (CRD) gém 3 lan nhic, 3 vi
tri hom ré khac nhau: hom dau ré (VT1),
hom giira ré (VT2) va hom cudi ré (VT3).
Céc hom ré dong déu, dai 10 cm, duong kinh
cua hom cubi ré va giira ré ~ 2,0 mm, duong
kinh hom cudi r& ~ 1,0 mm.

Thi nghiém 3: Anh heong cia do dai
hom ré dén khd ndng nhéin giong Bét giac
lien. Thi nghiém duoc bé tri theo kiéu hoan
toan ngau nhién (CRD) gém 3 lan nhic, 5
kich thuéc hom khac nhau: hom dai 1 cm
(KT1), hom dai 3 cm (KT2), hom dai 5 cm
(KT3), hom dai 10 cm (KT4), hom dai 15 cm
(KT5) va hom 1a ca ré dai > 30 cm (KT6).
Céc hom ré dugc ly tir vi tri gitra ré, dong
déu vé duong kinh (~ 0,2 cm)

RE sau khi thu tr cdy me dugc rua
sach, sau d6 cat thanh cac doan hom va xir ly
theo cac cong thirc thi nghiém. Cac hom ré
dugc giam trong gié thé 1a mun; khi giam dat
hom nam ngang cach nhau 3-4 cm sau d6



phu kin bang 16p mun day 2-3 cm; tudi giit
am cho dén khi hom bat mam va cay dat tiéu
chuan xuit vuon.

Phwong phap xir ly sb liéu

III. KET QUA VA THAO LUAN

Cac s6 lidu duoc phan tich thong ké
bang phan mém Excel va xir Iy bang chuong
trinh IRRISTAT ver. 5.0.

3.1. Pic diém hinh thai va giai phiu hoa Bét giac lién

—

-

Hinh 1. C4u tao giai phiu hoa Bat giac lién (Dysosma tonkinense (Gagnep.) M.Hiroe).

a. Canh mang hoa; b. Cdc giai doan phét trién cia hoa; c,d,e,f,g. cac bg phdn cua hoa

Bat giac lién co thoi gian ra hoa tu
thang (1)2 dén thang 3(4). Vao thoi diém
thang 1 khi phan than 14 trén mat dat cua nim
trude da gia, lui thi mam méi bat dau hinh
thanh; khi mam thoat ra khoi 14 bao mam thi
chim nu hoa ciing xuat hién. Nu hoa hinh
thanh va phaét trién déng thoi véi mam; khi
mam dat kich thudc tdi da thi cham hoa bét
dau no. Vé ciu tao, hoa cua loai Bét giac lién
& Viét Nam (Dysosma tonkinense) c6 cau tao
trong dong voi céc loai Bat giac lién thuoc
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chi Dysosma Woodson., d6 1a dai 6(8) (xép
2 vong), trang 6-8 (xép 2 vong), nhi 6, nhuy
1, bau trén. Hoa né trong thoi gian tir 7 dén
10 ngay véi dau hiéu dic trung cua sy nd hoa
d6 1a dai kho va rung, bao phin ma, tuy
nhién canh hoa khum, bao kin nhi va nhuy
(hinh 1a, 1b). V&i dic diém canh hoa khum,
bao kin lay nhi va nhuy s& lam cho céc loai
con tring kho tiép can dé thu phan va giao
phan cho cay; ddng thoi khi canh hoa rung
thi 16p té bao trén bé mit nhuy noi tiép nhan



hat phin d3 bi chét (hinh 1f) nén sy thu tinh
s& khdng dién ra. Nhing dic diém trén chinh
la nguy@n nhan ty 1é dau qua rat thap (0% -
10% trong tu nhién véi cac quan thé <20 ca
thé va 5%-10% trong diéu kién trong trot voi
quan thé >100 c4 thé) mic du sé luong hoa
ludng tinh trén cdy mdi cdy twong ddi lon
(hinh 1a), c6 thé dén 30 hoa/cay.

Dic diém ty & dau qua rat thap cua loai
Bat gi4c lién ¢ Viét Nam tuong ddng véi cac
loai khac thugoc chi Dysosma Woodson va chi
Podophyllum L da dugc nghién ctru. Gong et
al., 2015 cho biét rang cac loai Bét giac lién
thugc chi  Dysosma  Woodson va
Podophyllum L c6 ty I¢ dau qua trong tu
nhién rat thap; trong d6 loai Dysosma
pleiantha c6 ty 1é dau qua 17,1%. Loai

Podophyllum peltatum c6 ty 1é dau qua
khoang khoang 10% va s6 hat trung binh trén
moi qua |a 18.8 + 1,0 hat (Whisler and Snow,
1992). Bé giai thich cho hién tuong ty 1¢ dau
qua trong quan thé rat thip cuaa cac loai thudc
chi Dysosma Woodson. va Podphyllum L.,
cac nghién ctru cua Whisler and Snow (1992)
va Gong et al. (2015) cho biét ring céc loai
Bét gi4c lién c6 hién tuong tu bat thu (self-
incompatible) va can phai giao phan khéac cay
(obligatory outbreeding) dé c6 thé dau qua.
Hién tuwong tyu bt thy ¢ cac loai Bat giac lién
do mot sb co ché, d6 1a su e ché nay mam
cua hat phan va su tc ché phat trién cua ong
phan trén dau nhuy; ddng thoi khi canh hoa
ma& dé dau nhyy tiép nhan hat phan thi 16p té
bao trén bé mat nhuy da bi hoai tir.

3.2. Pic diém hinh thai, vi phiu va su hinh thanh chéi bat dinh trén r& Bat giac lién

Hinh 2. Pic diém hinh thai va vi phiu ré Bat giac lién

a, b- than ré mang cac ré; c- ré Bat giac lién. c1: chdp ré. ¢2: ving ré trirong thanh

mang
mem vo, d3-md cung,

long ré; d-mgt cat ngang tai viing ré truong thanh. d1. biéu bi, d2-mo
d4-md mém rugt, d5-go, dé-libe.



Bat gi4c lién l1a cay hai I4 mam nhung
c6 kiéu ré chum gom nhiéu ré nho (cay 4-5
tudi c6 dén 25 - 40 r&, c¢d khi nhiéu hon) moc
tir than ré. Ré hinh soi, dai 30 - 70 cm, duong
kinh 1,5 - 2,5 mm; mat ngoai c6 nhiéu 1dng
ré, mau vang chanh, khi gia c6 mau nau nhat.
Khi ré d3 phat trién 6n dinh, 2/3 chiéu dai ré
(phia giap gdc than) khéng phan nhanh, chi
1/3 r& vé phia dinh sinh truéng cé phan

nhanh. Mit cit ngang ré hinh tron., biéu bi
gom mot 16p té bao da giac hay hinh gan
tron, xép tuong dbi déu dan. Dudi 16p biéu
bi 1a md mém gdm céc té bao tron ¢ thanh
mong. Rai rac trong md mém vo co té bao
ctng kich thudc to hon té bao mé mém. G
va libe tao thanh vong tron ngay I6p tru bi.
Phia trong 1a mé mém rudt co6 kich thudc nho
va c6 thanh day (hinh 2).

Hinh 3. Vi phiu ré Bat giac lién dang hinh thanh mam bét dinh.

a, C- Vi phdu va vj tri ré dang trong qud trinh phdn héa;

b, d. hinh thai va vi phdu mam bdt dinh.

Phan phan hda caa té bao 1a qua trinh
ma té bao da phan hoéa trg lai thanh té bao
gdc (callus), c6 tinh toan niang (Wu, 2011).
Vi phau vi tri ré dang trong qua trinh hinh
thanh mam bat dinh cho thay: tai vi tri ré
hinh thanh chdi bat dinh, 16p té bao cua tang
phat sinh ré phan phan hoa, phan chia manh
tao thanh mot khdi md gém nhiéu té bao nho,
c4c té bao tiép tuc phan chia va ting kich
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thudc (theo ca chiéu dai va chiéu rong) lam
cho khdi mé 16n 1én, rach 16p biéu bi, vét
rach dai tir 6,0 - 12,0 mm (hinh 3a, 3c). Sau
khi 16p biéu bi rach ra, mam bat dinh méi
hinh thanh; mam bat dinh gdm 3-4 14 bao
chdi hinh tam giac, mau vang nhat hay mau
tring (hinh 3b, 3d); kich thuéc cua choi bat
dinh phu thudc vao do sau cua ré trong dat,
néu ré moc sdu trong dat, chdi c6 thé hinh



thanh va vuon dai dén hon 5 cm. Khi mam
vuon 1én khoi mat dat thi 14 that méi xuat
hién.
3.3. Anh hwéng cha thoi gian bio quan
dén kha nang nay mam caa hat

Xac dinh ty 16 nay mam cua hat sau
tung thoi gian bao quan hat c6 y nghia quan
trong dbi vai san xuat ndng nghiép. Hat cua
céc cay trong khac nhau thi c6 thé bao quan
trong thoi gian khac nhau, do chung c6 cac
ddc diém khac nhau vé cau trac, kich thudc
va chét dy trit trong hat. Boi vay, mot s6 loai
hat c6 thé bao quan trong thoi gian nhét dinh
va diéu kién thich hop ma van dam bao ty 1é
nay mam khi gieo, trong khi c6 nhitng loai hat
phai gieo ngay sau khi thu hoach, ty 1€ nay

mam cua hat s& cang giam néu thoi gian bao
quan cang dai. Trong mot nghién ctru bao
quan hat giéng mot sb loai thyuc vat tai khu
vuc Tay Tang, Liu et al. da thyc hién bao
quan hat cua 489 loai trong thoi gian va diéu
kién bao quan khac nhau. Vi cac thoi gian
va diéu kién bao quan, ty 1& nay mam cua hat
gidng co thé tang, giam hoic twong duong so
véi khi thu hoach (khéng bao quan). Mot
nghién ctu khac vé bao quan hat Syzigium
cuminii cho thay, hat bao quan trong diéu kién
am do 10%, nhiét do 20°C da 1am ting ty 18
nay mam caa hat tir 89,0% (hat méi thu
hoach) dén 92,5% sau khi bao quan 180 ngay
(Anandalakshmi, 2005).

Bang 1. Anh hwéng cia thei gian bao quan dén kha niing nay mam cia hat

Chitiéu Thoi gian tir khi gieo hat dén....

(ngay) TV 1€ hat Ty I¢ cay
Cong thirc nay mam XUAL vuon nay mam (%o) xuat veeon (%)
BQO 64 252 84,4 80,0
BQ1 57 240 72,2 67.8
BQ3 50 230 51,1 44.4
LSDo.os 8,7 94
CV% 3’5 3,7

Ghi cha: BQO - gieo ngay sau khi thu, khdng bao qudn; BQ1-bao quan hat trong 1 thang;
BQ2 - bao quan hat trong 2 thang; BQ3- bao quan hat trong 3 thang. Hat bao quan trong
diéu kién nhigt do 4-5°C.

Anh huong cua thoi gian bao quan dén
kha nang nay mam cua hat Bat giac lién duoc
trinh bay trén bang 1. Két qua cho thiy hat
sau khi tach khoi qua chin, dai sach 16p ao
hat, dé rao nudc rdi gieo ngay (BQO) cho ty
I&é nay mam cao nhat (84,4%), mac du thoi
gian nay mam cua hat va thoi gian cay con
dat tiéu chuan xuat vuon dai hon cac cong
thic con lai. Thoi gian bao quan cang kéo
dai thi ty 1&6 nay mam cua hat va ty 1é cay con
dat tiéu chuan xuit vuon cang giam. Trong
d6 ty 16 nay mam cua hat giam 21% (tur
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72,2% xudng con 51,1%) sau khi bao quan
tir 1 thang dén 3 thang.
3.4. Anh hwéng cia vi tri hom ré dén kha
ning hinh thanh choi bat dinh

Péi vai cac loai thuc vat khac nhau,
viéc sir dung vj tri hom (twong tng Véi tudi
hom) khac nhau trén than hoic ré ¢ anh
hudng dén két qua nhan giéng. Trong khi
mot sb loai thuc vat cd thé si dung hom ngon
(hom non) lam vit liéu nhan gidéng nhu cac
loai thudc chi TG cau (Hydrangea L), thi
phan 16n céc loai thyuc vat khéac nén st dung



hom gitta (hom banh t&) hoic hom géc (hom
gia) 1am vat liéu nhan giéng. Khi nhan giéng
loai Vitex donianna (Lamiaceae) bang ré,
hom c6 duong kinh 1,1-2,5 cm s& cho két

qua nhan giéng tt hon so voi hom co duong
kinh 0,5-1,0 cm (Mapongmetsem et al.,
2016)

Bang 2. Anh hwéng caa vi tri hom ré& dén kha ning nhan gidng

Chi tiéu Khoi Thai gian tir khi giam hom Ty 1€ hom Ty 1€ cay
lwong hom dén.... (ngay) bat mam XUit vudn
ré (g) bat mam XUat vuon (%) (%)
VT1 1,7 275 325 67,7 62,6
VT2 2,8 265 310 74,8 72,3
VT3 3,1 260 310 80,6 78,9
LSDo.0s 59 6,8
CV% 3,1 3,9

Ghi chi: VT1 - Hom cudi ré; VT2 - Hom giiza ré; VT3 - Hom dau ré

Khi nhan gibng Bat giac lién bing
hom r& cho thdy hom & vi tri dau ré - VT3
(hay hom gia, giap than ré) va hom & vi tri
giira ré - VT2 (hom banh té) ¢ thoi gian bat
mam va thoi gian cay dat tiéu chuan xuét
vuon ngan hon; dong thoi ty 1& bat mam

(80,6% va 74,8%) va ty Ié cay con dat tiéu
chan xuat vuon (78,9% va 72,3%) 16n hon
so véi hom cubi ré - VT1 (hom non) c6 ty
16 hom bat mam va ty 18 cay dat tiéu chuan
xuat vuon lan luot 14 67,7% va 62,6% (bang
2).

Bang 3. Pic diém ciaa cay gidng Bat giac lién tir cac vi tri hom ré

Chi tiéu Chiéu cao

Cong thire cay (cm) S6 14 (14) S6ré(ré  S6 mam (mam)
VTR1 8,0+0,9 1,2+05 25+0,5 2,0
VTR2 9,1+0,7 1,6+0,5 35+04 1,0
VTR3 125+1,0 1,704 45+05 1,0

Ghi cha: VT1 - Hom cudi ré; VT2 - Hom giiza ré; VT3 - Hom dau ré

Theo doi cay gidng Bat gi4c lién tai
thoi diém xuit vuon cho thiy cay gibng tur
hom tai vj tri dau ré cd chiéu cao cay va sb
ré 16n hon, trong khi sb 1a twong duong so
véi cay con tir hom gitra ré va cudi ré. Tuy
nhién, theo ddi sé6 mam trén mdi hom cho
thiy hom & vi tri cudi r& (VT1) c6 nhiéu mam
hon so véi hom giira ré va dau ré (Bang 3).

Nhu vay vi tri hom ré c6 anh huong
rd dén kha ning nhan giéng cua cay Béat
giac lién. D6i voi hom dau ré va gita ré [a
cac hom gia va hom banh té c6 vi tri gan
véi than ré. Véi dac diém ré co hinh soi,
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hoi thudn tir dau ré dén cudi ré nén cac hom
dau ré va gita ré c6 kich thudc 1on hon va
khéi luong Ion hon, ddng nghia vai lugng
chat duy trir trong cac doan hom dau ré va
giira ré s& 16n hon luong chét du trir trong
hom cudi ré. Pay 1a yéu té quan trong, dinh
dudng cung cap cho qué trinh hinh thanh
va phat trién cua chdi bat dinh trén hom
dau ré nhiéu hon nén hom s& bat mam sém
hon, ty & bat mam nhiéu hon va cay giéng
s& sinh truong t6t hon. Tuy nhién sb lugng
mam hinh thanh trén mot hom cudi ré lai
nhiéu hon do doan hom nay cé nhiéu diém



phan nhanh cua ré nén kha niang hinh thanh
mam (chdi) bat dinh tai cac diém phan
nhanh nay s& 16n hon so véi hom dau ré va
gitta ré (cac hom ré nay khong phan
nhanh).
3.5. Anh hwéng ciia d9 dai hom ré dén kha
ning nhin giong Bat giéc lién

Lua chon kich thuéc (d6 dai) cua
doan hom gidm c6 y nghia quan trong trong
nhan giong cay trong. Do dai caa hom giam
c6 lién quan t&i sb choi ngu trén doan hom
(d6i voi hom than) va lién quan dén chat

dinh dudng du trit trong hom dé cung cap
cho qua trinh bat mam. Khong chi vay,
nhiéu loai cay trong c6 b phan thu hoach
1a co quan sinh dudng (than, canh, ré) thi
viéc lua chon kich thudc hom con lién quan
dén su can d6i gira khdi lugng dé nhan
giébng va&i khdi luwong cua bo phan thu
hoach. Ddi véi cay Bat giac lién, bo phan
thu hoach bao gom than ré (rhizoma) va ré
(root) nén viéc sa dung hom ré cé kich
thuéc thich hop dé nhan giéng khéng
nhitng vira dam bao kha nang nhan giéng
ma con dam bao ning suat thu hoach.

Bang 4. Anh hwéng ciia vi tri hom ré dén kha ning nhén giong

Chi tiéu £ Thai gian tir khi gidam hom Ty I€ hom Ty 1€ cay
};2:: ?gzg? dén.... (ngay) batmam  xuat vuon
Coéng thac bat mam Xuat veeon (%0) (%)
KT1 0,3 290 350 51,1 45,5
KT2 1,2 285 340 55,6 50,8
KT3 1,6 270 320 63,3 61,7
KT4 2,9 265 305 75,7 73,1
KT5 4,7 258 295 96,7 93,7
KT6 >10,0 250 295 97,8 94,7
LSDo.05 8,7 9,2
CV% 4,5 53

Ghi cht: KT1 - Hom ré dai 1 cm; KT2 - Hom ré kich thwéc 3 cm; KT3 - Hom ré dai 5 cm;
KT4 - Hom ré dai 10 cm; KT5 - Hom ré dai 15 cm. KT6 - Dung cd ré lam hom giam (ré dai
>30 cm)

Khi str dung hom ré lam bo phan nhan
gidng, voi mai loai cay khac nhau thi hom ré
yéu cau d6 dai khac nhau. Déi véi cay
Detarium microcarpum (mot cay ho Pau tai
khu vuyc Tay Phi) khi nhan giong bang
phuong phap giam hom ré thi doan hom c6
d6 dai (20 cm) c6 kha ning nhéan gidng tot
hon so véi doan hom ngan (10 cm) (Dembele
et al., 2010).

Do dai ciia hom ré ¢ anh huong ro rét
dén kha ning nhan giéng Bat giac lién. Két
qua theo ddi sy bat mam ciia hom ré cho thiy
rang: cac hom c6 kich thuge tir 1 cm (KT1)
dén 15 cm (KT5) hay str dung ca ré 1am hom
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giam (KT6) déu c6 kha niang bat mam sau
thoi gian giam hom tir 250 dén 290 ngay va
cay con hoan chinh, dat tiéu chuan xuit vuon
sau 295 dén 350 ngay; véi ty 1& bat mam
51,1% dén 97,8% va ty I cay dat tiéu chuan
Xuat vuon 45,5% dén 94,7%. Hom ré cang
dai thi thoi gian bat mam cang sém va ty 1é
cAy Xuit vuon cang cao; trong d6 khi st dung
ca ré lam vat lieu giam hom (ré dai >30 cm)
c6 thoi gian bat mam sém nhét (sau 250
ngdy) va ty Ié cAy xuat vuon cao nhat
(94,7%) (Bang 4).

Hom ré Bat gi4c lién c6 kich thuéc dai
khong nhitng kha ning bat mam tét hon ma



ddc diém hinh thai cay gidng ciing vuot troi
s0 voi hom c6 kich thudce ngan. Theo dai diac
diém cay giong Bat giac lién tir hom ré c6
kich thudc khac nhau cho thay: cay cé chiéu
cao tir 6,0 = 1,3 cm dén 16,5+ 1,5 cm; s 14

tr1,1+0,51adén2,5+0,71avasd rétir2,5
+ 0,6 r& dén 6,3 + 0,3 r&. Cac hom c6 kich
thude 1 cm dén 10 cm ¢6 1 nhénh; trong khi
hom dai 15 cm va hom Ia ré dai >30 cm c6
tir 1 - 2 nhanh (Bang 5).

Béng 5. Pic diém cia cay gidng Bat giac lién tir cac vi tri hom ré

Chi tiéu Chiéu cao S61a(18)  S6rd (rd) S6 nhanh
Cong thirc cay (cm) (nhanh)
KT1 6,0+1,3 1,1+05 25+0,6 1,0
KT2 75+15 15+0,3 25+04 1,0
KT3 85+15 15+04 35+05 1,0
KT4 10,1+14 1,7+05 3,7+0,3 1,0
KT5 147+1,2 21+05 55+0,6 1,0-2,0
KT6 165 +£15 25%+0,7 6,3+0,3 10-20

Ghi cha: KT1 - Hom ré dai 1 cm; KT2 - Hom ré kich thwéc 3 cm; KT3 - Hom ré dai 5 cm;
KT4 - Hom ré dai 10 cm; KT5 - Hom ré dai 15 cm. KT6 - Dung cd ré lam hom giam
(ré dai >30 cm)

Nhu vay do dai hom ré c6 anh huéng
dén kha ning nhan gidng Bat giac lién. PO
dai cua hom cang tang thi thoi gian giam
hom cang ngan, ty 1é bat mam, ty 1é cay dat
tiéu chuan xuat vuon cang tang; dong thoi
cac chi tiéu vé chiéu cao cay, s 1a va sb
nhanh ciling tang. Trong d6 st dung doan
hom dai 15 cm va sir dung ca ré (dai > 30cm)
lam hom giadm s& cho kha ning nhan giéng
t6t nhat (96,7% dén 97,8% hom bat mam va
93,7% dén 94,4% cdy con dat tiéu chuan
Xuat vuon). Tuy nhién, ré Bét giac lién ciing
la phan thu hoach lam duoc liéu, viéc sir
dung hom ré& c6 do dai 15 cm s& tiét kiém
dugc >50% nang suét ré 1am duoc lidu. Boi
vay nén chon doan hom dai 15 cm lam hom
gidng dé cd thé vira dat két qua nhan gidng
cao, vira dam bao duoc nang suat khi thu
duoc liéu.

IV. KET LUAN

Bat giac lién 1a cay c6 hoa ludng tinh,
CAu tao cua hoa gém co 6(8) dai, 6(8) trang
xép thanh 2 vong, 6 nhi va 1 nhuy. Hoa c6
hién tuong tu bat thu nén ty 1¢ dau qua thap,
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kh6 thu hat dé nhan giong hitu tinh. Hat Bat
giéc lién gieo ngay sau khi thu hoach cé ty 1¢
nay mam 84,4%, thoi gian bao quan cang dai
thi ty I¢ nay mam cua hat cang giam. Ré cua
Bat gi4c lién nhiéu, nho; vi phau ré gém biéu
bi, md mém voé (vo), ndi bi, try bi va mdé mém
rudt; 16p té bao tang try bi cd thé phat trién
tao thanh mam bat dinh nén cé thé st dung
ré lam vat liéu nhan giéng vo tinh. Trong cac
vi tri ré sir dung lam hom gidéng thi hom dau
ré va gitra ré cho két qua nhan gidng tét nhat
Vi ty 16 hom bat mam va tay 1é cdy con dat
tiéu chuan xuat vuon la 80,6% va 78,9%.
Céc hom ¢ d6 dai tir 1 cm dén 30 cm (ca ré)
déu c6 kha ning hinh thanh cy con hoan
chinh; trong d6 hom ré dai 15 cm va 30 cm
cho két qua nhan gidng twong duong (ty 1&
hom bat mam 1a 96,7% dén 97,8% va ty I¢
cay dat tiéu chuan xuat vuon 1a 93,7% dén
94,4%). Do d6 trong san xuat gibng nén str
dung hom ré co6 do dai 15 cm lam vat liéu
nhan gidng.
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TONG QUAN: CHON TAO GIONG NGO CHONG CHIU HAN VA NGAP UNG PHO
VOI BIEN POI KHIi HAU

REVIEW: MAIZE BREEDING FOR DROUGHT AND SUBMERGENCE
TOLERANCE TO RESPONE TO CLIMATE CHAGNE

Vii Vin Liét

Nhom nghién cizu mgnh Cay Mau
Reserchers of the Field Crops

TOM TAT
Bién ddi khi hau gay ra nhitng hién tugng thai tiét cuc doan anh huong nghiém trong dén
kinh té, x4 hoi va moi trudng, trong d6 néng nghiép c6 mirc d6 rui ro cao nhat. Nhitng khé khin
d6 yéu cau cac nha khoa hoc néng nghiép can c6 nhiing tiép can tong hop dé dam bao cho san
Xuit néng nghiép phét trién bén viing. Hai linh vuc khoa hoc can tiép can méi ting pho véi bién
d6i khi hau la chon gidng chdng chiu va ki thuat canh tac phd hop. Cay ngd 1a mét cay trong
chinh caa Viét Nam, né cung cap luong thuc cho mét sé viing va cung cap nguyén liéu cho ché
bién thirc an chan nudi. Dién tich trong ngd ca nuwdc nam 2018 13 1.032, 9 nghin ha, dong bang
séng Hong 1a 78,1 nghin ha, Trung du mién nti phia Bic 1a 455,9 nghin ha, Bic trung bo va
Duyén hai Nam Trung B 1a 184,0 nghien ha, Ty Nguyén 212,9 nghin ha va Bng bang séng
Ctru Long 14 33,3 nghin ha. Nhu vay hai viing ngd 16n 1a Trung du mién nii phia Bic va Tay
Nguyén, san luong ngd nam 2018 giam so véi nam tir 2014 dén 2017. Mot trong nhitng nguyén
nhan chu yéu 1a do thoi tiét bat thuan han han va ngap ung. Diéu kién bién do6i khi hau nhu vay
can tiép can chon tao gidng ngd chdng chiu bat thuan nudce, nhu di truyén chong chiu bat thuan
khéc nhau, chon gidng va dang gia khac nhau. Cac nha khoa hoc Viét Nam budc dau nghién
ctru chon tao giéng ngd chong chiu han va ngap ung, tuy nhién méi dung lai ¢ danh gia ngudn
vat lidu, con rat it nghién ctru co ban. Bai tong quan nham cung cip thong tin vé nghién ciu di
truyén ngd chiu ngap va han, nhiing phuong phap nghién ctru hién nay va két qua nghién ciu
budc dau caa Viét Nam
Tir khoa: Bién doi khi hau, han, ngap, chon tao gidng, ngd
] ) A tao ra khi hdu khac nghiét, biéu hién béi mura
1. DAT VANDE 7 ‘ lii va gié lén ¢ mét s6 viing va han han ¢ mét
Nhin nhan vé thay doi khihautoancau ¢4 yyng khac” “large scale shift in water
trén xu the van dong vé cuong do vatansuat oy rrents and winds of the equatorial and
la mot van dé déng lo ngai nhu EI-Nino anh 4 ohiea)  pacific, resulting in  extreme
huong tang 1én trong twong lai, thong qua  climatic changes characterized by excessive
nhiing anh huong cuand nhimg ndm ganday  rains and strong winds in some areas and
El-Nino dugc dinh nghia * mirc dj thay doi  grought in others (Tibig, 1995)”. Nhiing
cua chu Ky nuwoc va gio cua Xich dao va Thai

i X thay d6i nhu vay s& gay anh huong bat lgi
Binh Duong, két qua Cua né la thay doi va

dén luong mua va phan bd mua, diéu d6 dan



dén két qua khong mua hodc it mua & khu
vuc nay la nguyén nhan thiéu hut nuéc va
lugng mua 16n & khu vuc khéc, gay ra hau
qua kép la du thtra nude (sling nudc) va rira
troi dinh dudng & dat nhe. Danh gia toan cau
vé hao hut san lwong ngd hang niam do han
dau nhimg nam 90 cac vung trong ngd ngoai
on déi 12 19 triéu tan , khoang 15% san lwong
(Edmeades et al., 1992), su giam san lugng
con 16n hon & nhitng ving han khic nghiét
nhu Nam Phi 1991-92 giam san lugng
khoang 60% (Rosen and Scott, 1992).

Viét Nam nhitng nim gan day ciing
cho thay thoi tiét cuc doan ciing gay han han
xam nhap man, mua bao ngap lut xay ra voi
tan suat cao hon va ngay cang khoc liét.
Nhitng hién tugng thoi tiét cuc doan anh
huong nghiém trong dén san xuat ndng
nghiép no6i chung va véi san xuat ngd noi
riéng. Biéu hién cu thé, c4c tran mua xay ra
véi cuong do lon va khé du bao trudc gay
ngap (ng cuc bo, 1ii dng, 1 quét, truot 16 dat.
Su gia ting va phan b6 khong déu vé lugng
mua; nhiét do tang trong mua hé va chénh
léch 16n vé nén nhiét trong mua dong gay
cham thoi vy, ning suét, chat luong cay
trong giam.

Pé khic phuc nhiing bat thuan gay
giam ning suat nghiém trong nhu vay can sir
dung mat tiép can téng hop nhitng ki thuat
hién c6 bao gébm ca hai nhém giai phap 1a cai
tién di truyén va quan ly cay trong la can thiét

2. NGHIEN CUU DI TRUYEN TINH
CHIU HAN VA NGAP

2.1. Nghién ciu di truyén chiu han é ngd
Céc cong cu di truyén lién quan dén b
gen méi hon dang duoc sir dung dé tao diéu
kién thuan lgi cho viéc luya chon cac dong
chdng chiu han. Nhitng cdng cu nay bao gom
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cac DNA danh diu lién quan, céc gen lién
quan dén bat thuan da biét va cac gen mai
dugc xac dinh dya trén céc cach tiép can sinh
Iy va sinh hoa thong thuong hon. Dén nay da
xac dinh duogc c&c gen muc tiéu chinh phan
ng Véi cac yéu té dau vao chiu bat thuan
han va 1a muc tiéu dé sang loc céc bién di
trong quan thé giéng.

Di truyén tinh chiju han v cing phuac
tap lién quan dén nhiéu tinh trang, do nhiéu
gen va QTL diéu khién. Mot sb tinh trang
quan trong lién quan dén chiu han & ngé nhu
chénh léch trd co - phun rau, do tan 14, do
cudn 14, yéu tb tao thanh ning suét va ning
Suat

Su nhan biét SNP khong tring nsSNP
lien két voi cac gen tng vién chiu han, phan
tich bién d6ng chung (CV) va phan tich phan
bd SNP theo dé xuat ciia James Silva va cs,
2012 c6 cai tién nho d str dung dé phan tach
nhan biét nsSNP va c4c gen tng vién lién két
ctia chling véi ngd chiu han. Phan tich CV dé
chd thich cac gen tng vién thyc hién theo cac
buac 1) sang loc SNPs chung trong hai nhom
c6 3 dong cuc ky chiu han (LX9801, Qi319
va Tie7922) va 3 dong cuc ky man cam han
(B73, Ye478 va Ji853); 2) chon loc céc
nsSNP ung vién khac nhau gitra hai nhdm
chiu han; 3) nhan biét cac gen wng vién lién
két v&i ngd chiu han st dung cac snSNP da
chon loc

Pé nhan biét cac nsSNP lién két vai
chiu han hiéu qua, phan tich phan bé SNP co
ban ciing thuc hién voi tat ca cac SNP do tim
trong tat ca cac dong thuan danh gia. Phuong
phap gdom cac budc sau 1) loai bo cac bién di
chung ngang qua cac vat liéu nghién ctru va
chuyén cac nsSNP con lai vao ma tran phan
tich (0, 1). Tai mdi locus tan suat bién dj ghi



nhan 1a “0” néu giéng nhu B73 dai dién cho
mam cam han; ngudc lai dugc ghi 1a <17, 2)
Phac hop gid tri don (Singular Value
Decomposition-SVD) dugc chuan héa tan
suit bién di trong ma tran. SVD tao ra ba ma
tran, V (cho nsSNPs), D (chéo chua gia tri
riéng) va G (cua cac vat liéu). phan b bién
di tdi thiéu (Ward’s minimum) thuc hién V
ma tran st dung phan mém SAS software
(Release 9.3; SAS Institute, Cary, NC,
USA). 3) Vé&i mdi phan bd nhan biét trong
buéc 2, gia tri trung binh tan suat bién di
duoc tinh cho 16 dong thuan ngd, phan b
don ¢c6 AVF > 0.8 ¢ cac dong cuc Ky chiu
han nhung < 0.1 & cac dong cuc ky man cam
da chon loc & mdi nhidm sic thé 4) sang loc
nsSNPs 0 y nghia trén co s¢ budc va nhan
biét cac gen wng vién hoan chinh cho chiu
han. 5) Tao GGEbiplot biéu dién s dung
phan bé SNP khong tring nsSNPs théng qua
phan mém GGEBiplotGUI (Jie Xu, va cs,
2014).

Trinh tu genome cua 15 dong thuan
ngd giai trinh ty lai va tong sé 4,6 ty (407
gigabases) trinh ty doc xap xép ngugc Voi
B73, két qua 85% bao phu genome. Tong sb
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80%
60%
40%

20%

6.385.011 SNPs caa genome c6 chat lwong
cao thu dugc tir cac dong thuan va B73 (tham
khéo tir co s dir liéu). S6 SNP hau hét trén
NST s6 1 (2,511,910) va it nhat trén NST s
10 (1.205.225) wéce tinh 15,33% va 7,36%
SNP. Mat d6 SNP bién dong giira cac NST,
NST s6 1 c6 mat d¢ cao nhat 8,34 SNPs/ Kb
va NST sb 5 mat do thap nhét 7,29 SNPs/Kb.
(Jie Xu, va cs, 2014).

Phan tich CV nhan biét bién di 499
nsSNPs (0.24%) lién két véi 259 genes (266
transcripts) nhiém sic thé s6 1 dén 9 chira
mat sb gen tng vién, va hau hét cac gen tng
vién nam trén NST s6 1 va 8. Trong 259 gen,
99 gen chira nhiéu hon 1 SNP khong tring
nsSNPs. biac biét cac gen
GRMZM2G466563, GRMZM2G070038 va
GRMZM2G172320 an chaa 13, 12 va 12
nsSNPs. gen GRMZM2G466563 mot thanh
vién cua cua ho gen calmodulin-binding
superfamily, da chitng minh la m¢t thanh
phan quan trong tin hiéu té bao tao bat thuan.
GRMZM2G172320 ma héa mot protein lién
két keratin-associated c6 lién quan dén bat
thuan nudc.

Binl.01 Bin1.02 Binl.06

Binl.07 Binl.1 Binl.11

Hinh 1: Viing phan bé cac SNP khong triing nsSNPs chéng chiu han trén NST sb 1 da
nhan biét bang, truc Y |a phan tram nsSNPs di nhén biét trong moi vung bin cia NST
so0 1(nguon Jie Xu, va cs, 2014)



Bat thuan han 1a mot yéu t6 chinh han
ché san xuat ngd, voi tham khao genome
dong ngbd B73 va giai trinh tu lai toan bo
genome cua 15 dong ngd thuan, phan tich
phuong sai (CV) va phan tich phan bd ap
dung dé nhan biét SNP khéng tring (non-
synonymous SNPs (nsSNPSs) va cac gen urng
vién tuong tng cho kha ning chiu han. Két
qua thu duoc tong sb 524 nsSNPs lién két voi
271 gen ung vién lién quan dén hormon diéu
tiét sinh truong cua cay, carbohydrate va
chuyén hoa dudng, phan tir diéu khién, phan
ung oxy héa khu, thich nghi quang hop véi
moi truong da do tim bang phan tich CV va
phan bé. Hau hét cac nsSNPs nhan biét 1a
phan bé trong ving bin 1.07 noi 6 QTL da
dugc cac bao cdo trudc cong bo liét két voi
phuong sai kiéu hinh cao giai thich cho kha
nang chiu han. cac Gen co ban Ontology
(GO) cua cac gen (g vién cho thay rang c6
35 GO lién quan dén kich thich sinh hoc va
co quan hat trén mang nguyén sinh, su biéu
hién khac nhau c6 y nghia giita C4c gen tng
vien va nén B73 tham khao. Sy thay d6i mirc
biéu hién cua gen ung vién nay vé kha ning
chiu han da duoc tim thay st dung trinh ty
RNA vé bau nhuy hitu duc, md phén sinh la
co ban va céc ré thu thap duéi diéu kién han
va da nudc. Két qua chi ra rang 70% céc gen
mg vién thay ddi biéu hién duéi hai diéu
kién nudc va chién lugce khai thac cac gen
g vién 1a ¢4 thé cé hiéu qua. Két qua chitng
minh cac nsSNPs lién két véi céc gen chiu
han bang so sanh phan tich trinh tu cua 16
dong ngd thuan. Ca hai phuong phap ap dung
déu hiéu qua dé nhan biét cac gen tng vién
cho nhirng tinh trang phuc tap thong qua ky
thuat (next-generation sequencing
technologies (NGS). Cac gen chon loc khdng
chi hd trg dé hiéu biét co so di truyén cua

chdng chiu bat thuan ma con thuc day cai
tién di truyén thong qua chon loc nho chi thi
phan tir & ngd (Jie Xu, va cs, 2014).

Nghién ctru danh gia cac tinh trang
hinh thai — sinh 1y trong quan véi ning sut
va yéu té cdu thanh ning sat cua 14 gidng
ngd lai méi trong diéu kién bat thuan nudc 1a
SC700, SC704, KSC705, SC706, SC702
«SC670, SC647, SC604, K166 x K18,
DC370, K48xK19, SC500, K3647 x K18,
SC400 ¢ Iran. Két qua cho thay tat ca cac dic
diém trir duong kinh bap c6 su sai khac &
miic ¢6 ¥ nghia giita cac gidng ngd lai va
mutc d6 bat thuan nudc. Theo tuong quan
Pearson hau hét cac dic diém sinh truong va
ning suat co tuong quan cao va hau hét
tuong quan dwong dugc nhan biét 1a s 14
trén cay, s hang ngd, 14 co va chiéu dai 14
co , d6 cudn 1a (%). Phan tich hdi quy cho
thdy diéu kién bat thuan trung binh sé hang
hat trén bép, khéi lugng hat, s6 hat trén hang,
sd 1a trén bap giai thich 83% phuong sai nang
suat hat, két qua 1am co s¢ danh gia giong
ngd lai chiu han (Jamileh seyedzavar va cs,
2014).

Tinh trang chénh léch trd co- phun rau
(anthesis-silking interval) rat quan trong véi
chiu han do vay CIMMYT da nghién ctu
nhan biét cac QTL diéu khién tinh trang nay
va céc tinh trang lién quan dén ning suat ngo.
Sau QTL da dugc nhan biét trén NST s6 1,
2,5, 6,8 va 10, uéc tinh cung dong gop diéu
khién 50% phuong sai kiéu hinh cua ASI.
Phan tach cac QTL 6n dinh qua cac nim va
mac bat thuan han. (Ribaut et al. 1996;
1997a; 1997b; 1997c). Két qua goi Yy rang
can két hop chon loc QTL lién quan dén ning
suaats va ASI c6 thé 1a cong cu manh cai tién
tinh chiu han ¢ ngo



Nghién ctu di truyén phan tir chju han
nham phat trién giéng ngd cho ving ban khd
han trén co s ban do di truyén cua cac locus
tinh trang s6 lwong QTL diéu khién ning
Suit va céc tinh trang nong hoc. Nghién cau
cua cac tac gia nhan biét cac QTL lién két
véi thoi gian nd hoa, chiéu cao cay, ning suat
va yéu té cdu thanh ning suit di dugc dac
diém hoa voi cac dong tai hop (RIL) bat
ngudn tir to hop lai 5003 x p138 dudi diéu
Kién han va ¢t nudc ¢ cac nam 2004 va 2005.
Mot ban do lién két dugc xay dung trén co
so 101 chi thi simple sequence repeat (SSR)
bao trim tong s 1395.2 ¢cM khoang cach di
truyén, va trung binh khoang cach 13.81 cM
gitta cac chi thi. Tong sé da nhan biét 51
QTLs cua 10 tinh trang nam trén 10 NST
khac nhau. Dudi ché do du nudéc, 25 QTLs
nhan biét cho 9 tinh trang, trong khi dudi
diéu kién bat thuan nudc dd nhan biét 22
QTLs véi 7 tinh trang. Bon QTLs cho chi sé
chiu han. Phuong sai kiéu hinh véi mai QTL
trong pham vi 1.68 dén 13.3%. Két qua
chang minh hau hét cac tinh trang lién két
phan b trong céc khdi cia NST: bnlg1614-
bnlg1083 trén NST s6 1 va bnlg1634-
bnlg1209 trén NST s6 9 cho chiéu cao cay,
bnlg1035-bnlg1564 trén NST s 1 cho ning
Suit va yéu to tao thanh nang suét va chi s6
chiu han, bén canh NC012 va bnlg2907-
bnlg1136 trén NST sb 6 cho thoi gian ra hoa
va chénh léc trd co- phun rau (ASI), va gan
bnlg1063 trén NST s6 5 va bnlg1241 trén
NST sé 4 cho thoi gian ra hoa. Bén QTLs
cho hoa duc (co) nhan biét bang chi thi
bnlg1327-bnlg1812 trén NST sb 8 cho hai
ché do nuéc. Cac QTLs nay co thé rat hitu
ich cho chon loc nho chi thi (MAS) trong
chon tao gidng ngd chiu han (Jiufeng Guo va
cs, 2008).
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Nghién ctu nhan biét QTL anh huong
dén chiu han & ngd cua H.Rahman, S. Pekic,
V. Lazic-Jancic, S.A. Quarrie, S.M.A. Shah
, A. Pervez and M.M. Shah, 2011, Str dung 2
dong ngd dé danh gia chiu han, phat trién ban
dd di truyén st dung chi thi phan ti RFLP
nhan biét QTL lién két véi tinh trang chiu
han, d3 do tim duoc 22 QTL, mdi QTL lién
két véi toi tiéu mot va ti da 1a 9 tinh trang
chiu han. Mot QTL lién két v6i ham lwong
duong gia thich 52.2% phuong sai kiéu hinh
nam trén NST s6 6. Mot QTL lién két voi
tinh trang mat do ré (root density), khoi
lugng ré khd (root dry weight), téng sinh
khéi (total biomass),ham luong nudc lién két
(relative water content) va ham luong trong
la (leaf abscisic acid content), trén NST 7 va
1 dong gép 24, 0.2, 0.4, 7, va 19% phuong
sai kiéu hinh. Ba QTL lién két véi ning suat
hat trén NST s 1, 5, va 9, giai thich 75%
phuong sai kiéu hinh, Bon QTLs lién két véi
tiém nang tham thau trén NST s6 1, 3, va 9,
diéu khién 50% phuong sai kiéu hinh. Chin
QTL lién két dién tich 14 trén NST s6 3 va 9,
phuong sai voi nhiéu muc kiéu hinh tir 25.8
dén 42.2%. B6n nhom QTLs nhan biét trén
NST s6 1, 3,7, va 9. Mot QTL lién quan dén
nang suat trén NST sb 1 duoc nhan bién lién
két cung véi QTL tinh trang ré va sinh khoi
va tiém ning tham thau trong ving khoang
15 ¢cM. Mot nhom QTL diéu kién tinh trang
dién tich 14 lién két véi QTL diéu khién tham
thiu trén NST sb 3. QTLs dién tich 1a ciing
phan bd trén NST s6 9, Trong khi QTL diéu
khién ham luong ABA va ham lugng nuéc
trén NST s67, Mot khoang 10 cM rat c6 loi
cho chon loc tryc tiép. Lién vi tri QTLs véi
scacs tinh trang khac nhau chi ra lién két
chit, chi ra cd loi chon loc truc tiép kha ning
chiu han ¢ ng6.



Bing 1. Pic diém di truyén va dnh huéng cia cac QTL lién quén dén biéu hién ciia cac
tinh trang phan &ng véi han, Da do tim véi LOD |én hon 2.5, trong quén thé 105 gia dinh
F2:3 tir to hop lai DTP79 x B73 trong trong dieéu kién nha kinh (H.Rahman et al, 2011)

Trait Chromosomal Estimated QTL Additive Dominance R (% variance
location position effect effect explained by the QTL)
SUGAR 6 csubl-umel32 0.59 -0.38 522
ay l umcl57-psrl 04 18.0 24 14.0
3 rgc746-csul 08 -18.3 -1.9 14.8
9 csu29b-csub3 -12.4 264 46.2
L-ABA 7 csul29-csusl -144.8 15.3 16.0
0P l umcl57T-umcll -0.07 -0.01 10.0
3 umc96-csusa 0.04 -0.01 7.0
9 csubBa-csus4 0.02 -0.10 220
1 umell-psrl04 -16.0 6.0 11.0
RWC 7 csull-csugl 0.03 0.01 7.0
RD 1 umcl57-psrl04 -0.78 -0.22 242
RDWT 1 umell-psrl(4 -0.28 -(1.54 0.2
TBMS 1 umell-psrl0g -0.74 -0.88 0.4
LAl 3 umc96-csusa -0.49 -0.45 14.5
9 csuSta-rz244h 0.92 -0.20 277
LA2 3 umc96-csusa -0.71 1.38 15.7
9 csus6a-DHPS 1.54 -0.12 14.0
LA3 3 umc96-csusa 1.00 2.17 5.0
9 rz244b-csu29b 3.96 -1.24 2.0
LA4 3 umc96-csusa 6.37 -3.49 300
LASLAS 9 DHPS -rz244b 6.17 =117 9.2
9 csu93sa-csuloe B.91 -1.30 l6.6

Ghi chi : SUGAR = sugar concentration; GY = grain yield under drought; L-ABA = leaf
abscisic acid content; OP = osmotic potential; RWC = relative water content; RD = root
density; RDWT = root dry weight; TBMS = total biomass; LA = leaf surface area.
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Hinh 2. Ban dé di truyén lién két ¢ ngd tir NST s6 1 dén 10, Vai ngan phia trén, ky hiéu
locuss canh bén phai theo Gardiner et al. (1993). Locus RFLP khoang ton va gach chan bén
phdi méi NST dai dién cho doan do trén ban do DTP x B73 ciing twong ti nhw genome lia.
Cdc dwong bén trai méi NST dai dién cho UMC (University of Missouri Columbia) phan chia
s6 bin Gardiner et al. (1993).



2.2. Nghién ciu di truyén chiu ngap & ngd

Ngap do bién d6i khi hau toan cau cé
thé anh huon tram trong dén san xuét trong
trot. Dé vuot qua anh huang bét loi cua ngap
trong thoi gian sinh trudng cua ngod, cac tac
gia da phat trién ngd chiu ngap bang chonju
loc nho chi thi phan td (MAS) stir dung ngd
dai chiu ngap la teosinte, Zea nicaraguensis,
nhu 13 bd me cho gen. Qua thoi gien gan day
locus tinh trang sé lwong (QTL) tinh trang
chbng chiu ngap & ngd da nhan duoc tai Vién
nghién cau NARO cua cua khoa hoc chan
nudi va déng co, va cac dong diang gen (near-
isogenic lines) mang mot hay nhiéu QTL da
duoc phét trién va c6 mot s tinh trang chong
chiu ngap nhu hinh thanh mé6 khi lién tuc
(constitutive aerenchyma), chéng chiu ngap
trong diéu kién giam dat va kha niang hinh
thanh ré bat dinh trén mit dat. Thi nghiém
trén d6ng ruong cac tac gia da tong hop tong
hop s6 liéu chiing minh hiéu qua cua céc
QTL tir teosinte dén kha ning chiu ngap va
chuan bj phéng thich gidng ngd lai chiu ngap
trong vai nam toi. Ngoai ra cac tac gia ciing

=
=)
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g
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.
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Methylene blue staining  Blue: O, ex
Colorless:

bat dau dy 4n nhan Qft-rd4.07-4.11 bang
phuong phap giai trinh tu s6 lugng 16n (next-
generation sequencing), ¢ thé ma rong sir
dung QTL nay Véi cy trong can khéc.

Hinh 3. Phan ing véi ngap trén dong
rudng ciia giong ngd Mi29 (trai) va
teosinte Zea nicaraguensis (phai). anh
cua Dr. K. Kawaguchi, Dr. A. Oyanagi,
and Dr. F. Abe

Pay 1a nhiing tinh trang vé kha ning
hinh thanh md khi lién tuc (Mano et al.
2006b, Mano et al. 2007), chéng chiu véi
ngap trong diéu kién giam dat (Mano &
Omori 2013a), mot can tré thiéu oxy (ROL
barrier, Abiko et al. 2012a), va kha nang hinh
thanh ré bat dinh trén mat dat trong thoi gian
ngap (Mano et al. 2009) (Hinh. 2).

Mi29 Z. nicaraguensis

Hinh 4. Cac dic diém duy nhit lién quan dén chui ngap cia ngd dai Z. nicaraguensis (A)
Khd néng hinh thanh mé khi lién tuc aerenchyma (arrows), (B) Chang chiu véi ngdp dudi
diéu kién giam dat, (C) Can tré mdt oxy (ROL barrier), and (D) Kha ndng hinh thanh ré bat
dinh trén mdr dat. Nguén danh (C) K. Watanabe and Prof. M. Nakazono (Nagoya Univ.).
Nguon anh (D) tai tqo tir Mano et al. (2009).



3.NHUNG KET QUA NGHIEN CUU
3.1. Nghién ciu trén thé giéi

Thu thap da dang dong thuan & ngé voi
359 dong thuan ngd (Zea mays L.) tir trung
tam nghién cu ngd va lia my Quéc té
(CIMMYT) va Vién ndng nghiép nhiét doi
quéc té (1ITA) caa chuong trinh chon gidng
chiu han, dam thap, dat chua (SA) va khang
bénh da dwoc phan tich kiéu gen st dung
1260 chi thi SNP( single nucleotide
plymorphism) phan chia quan thé trén co s¢
md hinh, phan b diém lién ké (neighbor-
joining (NJ) va phan tich thanh phan nguyén
Iy (PCA), trén co so s6 liéu kiéu gen da phan
chia c&c dong vao cac nhém phu. Mot nhom
phu 16n bao gom cac dong phat trién tir
ngudn gen La Posta Sequia (LPS) phu hop
véi phén tach tur cac dong khac khi st dung
phuong phap khac nhau trén co siowr s liéu
cua ca SNP va SNP don. Cac dong lién quan
do pha hé xu huéng phan bé cing véi nhau.
B6 phu chinh cua cac dong thuin da dugc
xac dinh théng qua théng tin pha h¢, thich
nghi mdi trudng va so dd chon tao. Phan tich
bién dong phan tir (AMOVA) ching to rang
phuong sai trong cac by phu nay cao hon
gitta cac bo phu. Pa dang di truyén va phan
bé lién két (LD) duoc kiém tra can bang toan
bo trong mdi bo phu. Tiém ning cia can
bang cho 1ap ban db lién két dugc danh gia
bang 999 chi thi SNP vai tan suat allel tht
(MAF) > 0.05 va s liéu kiéu hinh vé niang
suit GY, s bap trén cay EPP va chénh léch
trd co-phun rau ASI. Két qua cho thiy nhom
|2 tiéu chuan 1ap ban db lién két dang | sai s6
c6 thé diéu chinh sir dung mé hinh dudng
hon hop (Q +K). St dung pha hé, nhom di
truyén va thong tin thich nghi sinh thai cing
v6i nhau véi dic diém phan tir caa nhém 13

ngudn di truyén cd gié tri cho chon giéng ngd
chdng chiu bét thuan (Weiwei Wen va cs,
2011).

Tan suat xay ra to hop han véi muac
dam thap cua dét trong han ché san xuét ngd
(Zea mays L.) ¢ sa mac sub-Saharan chau
Phi. Nhiing kién thicc vé& di truyén chéng
chiu bét thuan han va muc dam thap la rat
hitu ich cho phat trién giéng ngo lai. Céc tac
gia nghién ctru danh gia dudi diéu kién t6i uu
va diéu kién han va dam thap nham (i) xac
dinh anh huéng caa lidu luong zero, mot va
hai ciia chong chiu han & bd me dén biéu hién
ning suat & con lai caa chdng, (ii) md hinh
di truyén ning suat hat & cac dong thuan da
chon loc phan ang véi han , (i) méi quan hé
gitta biéu hién cua bdé me va con lai cua
chung. Chin muoi sau t6 hop lai ciia 24 dong
thuan sir dung so d6 lai dialle I1. Cac dong va
t6 hop lai dugc danh gia trong thi nghiém
diéu kién téi wu, diu kién han va dam thip
& 5 diéu kién moi truong o Nigeria. Cac dong
thuan chiu han c6 ning suét hat cao qua cac
moi truong. Hau hét cac con lai ¢ it nhat
mot bé me chéng chiu thi THL dé chbng
chiu han, trong khioa lai giita hai dong man
cam han tao ra con lai man cam. Hoat dong
ctia gen cong tinh tao ra ning suat dudi diéu
kién han, trong khi anh hudng cua gen khong
cong anh huong dén nang suat hat trong diéu
kién bat thuan dam thap. Gia tri trung binh
bé me st dung dé du dsdoans biéu hién ning
suit va cac tinh trang khac duéi diéu kién bat
thuan. Binh phuong trung binh cia KNKH
riéng c6 ¥ nghia v6i nang suat hat & diéu kien
han cling nhu gia tri hoat dong gen khéng
cong vé nang suit dudi diéu kién dam thap
goi Y rang phat trién giéng ngd lai nén khai
thac hoat dong gen khong cong tinh(non-



additive gene action) ¢ moi treong han va
dam thap(Silvestro K. Meseka va cs, 2013).
Mano et al. (2006) lan dau tién bao cao
lap ban @5 QTL chiu ngap ¢ ngd va nhan biét
QTL trén NST s6 1 bang str dung ban do lién
két tirng phan. Sau d6 nghién ctu 1ap ban do
QTL toan b6 genome ngd da dugc bao cao
ctiia mot sé nha khoa hoc (Osman et al. 2013,
Qiu et al. 2007, Zhang et al. 2013). Nhung
thong tin chi thi DNA nhung thong tin cta
cac chi thi nay chua dugc ung dung trong
chon tao gidng ngd chiu ngap. Nhu mo ta
trén cac tac gia da phan tich san pham ban d6
QTL mét sb tinh trang lién quan dén chiu
ngap. Céc tac gia da phat trién cac dong NIL,
mai dong mang 1 hay mot vai QTL cd tinh

trang chiu ngap bang sir dung ngd dai 1a b
me cho gen lai v4i dong thuan uvu ta Mi29
(Ikegaya et al. 1999) 1a b me chu ky. Bai
vi Mi29 la dong me cua 2 gibéng lai F1 wu t
(cv. Mi29 x cv. Na50,
Ikegaya et al. 1999b) va ‘Yumechikara’ (cv.
Mi29 x cv. Mi47, Ito et al. 2004). Cac gibéng
F1 chéng chiu ngap (di hop QTL allel chiu
ngap) c6 thé thu duoc nhanh khi lai bang cac
dong NIL (nén di truyén caa Mi29) khi me x
Na50 hozc Mi47 l1am bé. Bang 1 hinh 3 tém
tat két qua lap ban do sir dung Mi29 x Z.
nicaraguensis. Két qua ban d6 chi ra rang c6
2 tinh trang quan tdm cua nghién cau la kha
nang hinh thanh mo6 khi va chiu ngap dudi
diéu kién thiéu dat,

Yumesodachi’

Bang 2: Vi tri cia cac QTLs lién quan qén tinh trang chiu ngap ¢ Zea nicaraguensis da
do tim trén ban do quan thé caa 3 té hep lai (Mano et al. 2006)

] Nhiém sic _ Quan thé .
Tinh trang QTL thé Bin LOD Vvar? b Tham Kkhao

M6 khi liénQaerl.02- 1 1.02-1.03 4.1 0.11 2 Mano et al. 2007

tuc 1.03
Qaerl.05- 1 1.05-1.06 8.2-8.5 0.17-0.25 1 Mano and Omori 2008,
1.06 2009
Qaerl.06- 1 1.06-1.07 3.1-5.3 0.08-0.17 2,3 Mano et al. 2007, 2012
1.07
Qaerl.1l1 1 1.11 5.7 0.12 1 Mano and Omori 2008
Qaer5.09n 5 5.09 2.9 0.06 1 Mano and Omori 2008
Qaer7.01 7 7.01 3.7 0.12 3 Mano et al .2012
Qaer8.05 8 8.05 2.6 0.07 1 Mano and Omori 2009

Chéng  chjuQft-rd4.07- 4 4.07-4.114.6-19.10.13-0.42 1 Mano and  Omori

dusi  diéu (2013a)

kién suy giam

R bat dinhQarf3.04 3 3.04 3942 0.06 1 Mano et al. 2009

trén mat dat
Qarf7.04 7 7.03 3 0.04 Mano et al. 2009
Qarf8.03 8 8.03 2.6 0.04 Mano et al. 2009




Constitutive aerenchyma (Mano and Omori 2008, 2009)
Tolerance under reducing conditions {Mano and Omaori 201 3a)
Aboveground adventitious roots (Mano et al. 2009)
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Hinh 5. Vi tri QTL & cac NST mang tinh trang lién quan dén chiu ngap do tim trén ban
dd quan thé tir té hop lai giira Mi29 x Z. nicaraguensis. Miii tén chi diém logarithm of
odds (LOD) cia méi QTL. Ving dam trén NST chi viing cua Z. nicaraguensis chuyén gen tir
NILs hogc quy tu QTL vao nén di truyén cua Mi29. Hi¢n nay nghién ciru dé phat trién 3 logi
dong nzza la: 1) dong quy tu QTL Qaer1.05, Qaerl.11, Qaer5.09n, va Qaer8.05 vao nen di
truyen Cua Mi29, 2) Dong d‘ang gen (near-isogenic line) mang Qft-rd4.07-4.11 trong nén di
truyén Mi29, va 3)Dong dang gen (near-isogenic line) mang Qarf3.04 trong nén di truyén
cua Mi29 (K. Kawaguchi, Dr. A. Oyanagi, and Dr. F. Abe, 2016)

Mo khi cua ré hoic & khoang cach &
md vo cdy c0 vai tro quan trong da dugc xac
dinh nhu 13 cong cuy thich nghi voi diéu kién
ngap do cd thé cung cap oxy tir dinh r& quan
mo khi (tém tit caa Yamauchi et al. 2013).
O quan thé lap ban d6 Mi29 x Z.
nicaraguensis, QTLs hinh thanh caa mo khi
lién tuc da duoc nhan biét ¢ 4 ving (Mano &
Omori 2008, 2009), va quy tu 4 QTL nay vao
Mi29 da hoan chinh (Mano & Omori, khong
xuat ban; hinh. 3). Trong nghién ciu nay
khadm pha kha nang hinh thanh moé khi lién
tuc tdng kha ndng chiu ngap cua cay con,
danh gia ty 1¢ than kho/ ré kho cua mé khi
hinh thanh va khéng hinh thanh & mau ngudn
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gen Z. nicaraguensis (Mano & Omori
2013b) Danh gia chinh xac hon anh huong
c6 loi cia mo khi trong cing mot nén di
truyén trong st dung Mi29 va 4 QTL da
duoc quy tu nhu mo ta trén.

Cac gen ung vién dac thu cung phai
nhan biét day 1a phan cudi, mot sé gan thé
trinh tu biéu hién ( expressed sequence tag
(EST) nhan ban c6 thé da nhan biét gen ting
vién bang phan tich microarray va SSH da
xap xép trén genome ngd, va khang dinh gan
vi tri chi thi phan tir lién két chat voi QTLs
lien két vai chiu ngap (Osman et al. 2013,
Thirunavuk karasu et al. 2013, Zou et al.
2010). Tuong tw, miRNAs d3 1ap ban d6 gan



QTLs phan &ng vaéi chiu ngap. Su quan tam
vai tro khoi phat cia miRNAs trong hinh
thanh ré bat dinh, r& bén, r& chan kiéng va
thich nghi vai diéu kién thiéu hut oxy théng
qua diéu khién sao ma cuia cac gen muc tiéu
c6 thé gia thich chirc ning cua cac QTL muc
tiéu nay (Osman et al. 2013). Gen ung Vvién
khac tiép tap trung vao hinh thanh mé khi
lién tuc cling da c6 sir dung Z. nicaraguensis
(Abiko et al. 2012b). Trong nghién curu nay
cac tac gia so sanh vai thu vién cDNA cua
Mi29, Z. nicaraguensis, va dong BC4F1
#62, dong co teosinte c¢6 nguon tir locus
Qaer1.05-1.06 trén NST s6 1. 6 gen nam trén
hoic gan Qaer1.05-1.06 ciing nhan biét gen
ung vién.

Phan lap QTL-rd4.07-4.11 (Isolation
of Qft-rd4.07-4.11)

Ngoai nhiing ¢ gang nhu trinh bay
trén, cac tac gia va cac nha nghién ctu hop
tac Dr. Hidekazu Takahashi, Pai hoc Akita
da bat dau du an nhan Qft-rd4.07-4.11, mot
QTL chdng chiu ngap nhan tao, giai trinh ty
s6 luong Ion (next-generation sequencing).
Céc tac gia st dung IL#18, dong mang Qft-
rd4.07-4.11 cia Z. nicaraguensis trong nén
di truyén cua Mi29 (Hinh. 3). Cac tac gia thu
duge luong 16n sé lidu trinh tu cua Mi29, Z.
nicaraguensis, va IL#18, hién nay da dua
vao tham khao trong trinh tu genome cua
dong thuan B73 (Schnable et al. 2009), bang

phuong phéap xay dung ban dd vat ly cua moi
dong. Vang c6 ngudn tir Teosinte trong
genome cua IL#18 (d3 dwoc nhan biét bing
S0 sanh véi ban d6 vat ly cua (Mi29 va B73)
mong muén mang cac gen tmg vién. Dé
nang cao do chinh xac nhan biét gen céc tac
gia ctiing thuc hién phan tich RNA-seq. Su
lien két cua céc trinh tu sao ma do tim bang
RNA-seq véi ban db vat ly ¢d thé h tro nhan
biét cac gen trng vién. Tiép can nay sé& co thé
st dung cac QTL nay véi cac cay trong can
khéc.
3.2. Nghién caru ¢ Viét Nam

Viét Nam da c6 nhitng nghién ctru
budc dau chon tao gidng ngd chiu han va
chiu ngap Ung, chii yéu danh gia ngudn vat
liéu va danh gia t6 hop lai. Hau nhu chua co
nhitng nghién ciru co ban vé ngd chiu han va
ngap lUng

Nam 2016 nghién cou danh gia kha
nang chiu han cia mot dong ngd bang cac
phuong phap khac nhau muyc dich Panh gia
kha nang chiu han cta cac dong ngd phat
trién bang tu phdi va kich tao don boi nham
nhan biét dong wu ti phuc vu chuong trinh
tao giong ngd wu thé lai chiu han & Viét Nam
ciia Vi Van Liét va cs véi vat lieu gom 19
dong kich tao don boi kép ky hiéu DH1 dén
DH19 va 10 dong thuan tu phbi dén thé hé
Ss ky hiéu IL1 dén IL10, 1 d6i ching, chi tiét
cac dong nhu bang sau:

Bang 3: Danh sach cac dong trong nghién ciru danh gia chiu han

Céc dong kich tao don bdi va tw phdi

STT Ky hiéu Tén dong Nguon goc
1 DH1 HP12.1 Viét Nam
2 DH2 HP1.2 Trung Quédc
3 DH3 HP6.2 Trung Quédc
4 DH4 HP20.1 Viét Nam
5 DH5 HP34.2 Trung Quédc
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STT Ky hiéu Tén dong Ngudn gbe

6 DH6 HP26.1 Trung Qudc

7 DH7 HP13.2 Viét Nam

8 DH8 HP6.2.1 Viét Nam

9 DH9 HP35.2 Viét Nam

10  DH10 HP8.2 Viét Nam

11  DH11 HP25.3 Trung Quéc

12 DH12 HP8.1 Viét Nam

13 DH13 HP11.1 Viét Nam

14 DH14 HP34.4 Trung Quédc

15  DH15 HP22.2 Viét Nam

16  DH16 HP14.1 Viét Nam

17 DH17 HP20.3 Viét Nam

18  DHI18 HP8.2.2 Viét Nam

19 DH19 HP25.2 Trung Quédc

20 L1 33.12131111 Ngé dia phuong

21 12 122.52121111 Ngo my

22 L3 123.64211111 Rut dong tir giéng DK 919 ctia My
23 IL4 126.11271111 Gidng Tién Viét 2C cta Trung Qudc
24 L5 D22.12131111 Gidng dia phuong Thai Ai

25  IL6 D29.11312111 Gidng dia phuong: Quan Cai
26 IL7 D6.12121111 Gidng dia phuong té Thai Lan
27 L8 5.5.5.3 My

28 IL9 162.2.2.1 Trung Qudc

29  IL10 D1.1 Trung Qudc

30 Péi chimg LCH9 Vién nghién ctru ngd

Panh gia kha nang chiu han cua cac
dong tu phdi va kich tao don boi bang thi
nghiém gy han nhan tao tréng trong chau
vai (Phuong phap thi nghiém theo R.G.
Camacho, D.F. Caraballo, 1994, Scientina
Agricola, Sci.agric. vol.51, No.3. Brazil).

1) Céch tién hanh:

- Trdng trong chau nhya 16n cé thé
rat dugc nude (kich thudc chau: chau cao
35c¢m, duong kinh 20cm)

- M&i dong, giéng trong trong 3
chau, 30 x 3 = 90 chau, chau dat cach nhau
18cm. Gié thé trong trong chau la cat sach.
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- Gieo mdi chau 3 cay, sau gieo 4
tuan thu ca cdy bang cach nhé ca cay va theo
ddi chi tiéu lién quan dén kha nang chiu han.

2) Thoi diém gy han: giai doan cay
con(3-413)

3) Theo doi danh gia cac chi tiéu chiu
han

- Dién tich la/cay (Leaf area per plant
_LA)

- Thé ich r& (Root volume — RV): cho
ré vao 6ng dong, d6 nuéc ngap ghi thé tich,



v6t ré ra ghi thé tich. RV= V(tong) —
V(nudc)

- Chiéu dai ré dai nhit cm (Longest
root lengh — LRL)

- Chiéu cao cay (Plant heigh — PH)

- Khéi luong ré tuoi (Fresh root
weight — FRW)

- Khéi luong ré khd (Dry root weight
_DRW)

- Khéi lugng than khd (Dry shoot
weight — DSW)

- Ty I¢ RDW/SDW
- Do cudn la (Leaf rolling — LR)

- Kha nang chiu han ctaa cac dong ngb
nghién ctu: dua vao dic diém cua cac dong
ngb nghién ctu trong thi nghiém gay han
nhan tao chling tdi nhan thiy mot s dong c6
cac dic diém than 14, ré thich nghi tét trong
diéu kién han la DH12, DH13, IL8, IL9.

- Nhin chung kha nang chiu han cua 2
loai vat liéu DH va IL c6 su khac biét. Trung
binh chung cac dic diém chiéu cao cay
(60,34 cm), sé 14 (4,07 14), dién tich la
(88,44cm?) cuia 19 dong DH déu thap hon so
v6i dong tu phdi doi 5 IL (twong ung la:
57,30 cm; 4,22 14; 107,34cm?), tuy nhién,
trung binh chung vé chiéu dai ré cua céc
dong DH (45,6cm) lai cao hon so vdi dong
tu phdi IL (41,87), ddng thoi thé tich ré caa
hai loai vat liéu nay chénh léch it (DH la
2,17ml va IL 13 2,26ml) . Tir d6 co thé thiy
cac dong DH nghién ctru c6 dic diém tinh
trang ré phi hop véi dic diém cac dong chiu
han tot hon so véi céc dong IL.

Déi chiéu véi kiéu hinh caa cac dong
DH ban dau vé mau séic dinh hat (khdng c6
chdm den) chung t6i xac dinh cac dong
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DH16, DH2, DH12, DH7, DH13, DH17,
DH19 1a cac dong don boi kep, phu hop dua
vao cac chwong trinh tao gidng uu thé lai.
Trong d6, mét sb dong nhu DH7, DHI19,
DHI17,... ¢6 ning suat kha trong diéu kién
ngoai dong rudng, dong thai 2 dong DH12,
DH13 c6 dic diém tét vé kha nang chiu han
nén can duoc nghién ciru va danh gia.

Niam 2013 cac tac gia Nguyén Vin Loc
va cs nghién ctru kha nang chiu Gng cua mot
s6 dong ngd thoi ky cay con, Tap chi Khoa
hoc va Phat trién 2013, tap 11, s6 7: 926-932.
Thi nghiém nghién ctu anh huéng cua viéc
ngap nudc dén sinh truong va kha ning tich
lity chat khod cua cly ngd thoi ky cay con
duoc tién hanh trong cac coc nhua trong diéu
Kién nha luéi. Muodi mot dong ngd thuan
duoc xur ly ngap trong thoi gian mot tuan.
Két qua thi nghiém da chi ra mot s6 dong ngd
bi ngap nudc trong vong 7 ngay bi giam cac
chi tiéu sinh truong nhu chiéu dai ré, chiéu
cao cay, s 14, dién tich 14, chi sé SPAD va
chat khé tich liiy cua cly ngd thoi ky cay con
(2-4 14). Nghién ctu nay cho thay céc dong
ngd khac nhau c6 phan ung véi diéu kién
nuéc khac nhau vé hinh thai, su phat trién bo
r&, sinh trwong phat trién va kha nang tich luy
chat kho. Két qua da chon loc ra ba dong ngd
trién vong d6 1a CLT-T10, CLT-T83 va
TB23 ¢6 kha ning chiu dugc diéu kién ngap
trong thoi gian thi nghiém. Pay 1a nhiing
dong ngd cé gia tri phuc vu cac nghién ctu
chuyén sau hon vé sinh Iy va phan tir. Két
qua thi nghiém thé hién su lién hé giira su
phét trién cua bo ré va kha niang chiu Ung,
day 1a chi tiéu quan trong can quan tam trong
cdng tac chon tao dong va gidng ngd chiu
ang.



4. PHUONG PHAP NGHIEN CUU
4.1. Phwong phap nghién ctru chiu han
1) Phuong phap danh gié bang gay han
nhan tao theo phuong phap cua R.G.
Camacho, D.F. Caraballo, 1994, Scienntia
Agricola, Sci.agric. vol.51,No.3. Brazil
+Trdng trong chau nhya 16n ¢ thé rat
nudc dugc ( chau cao 35 cm, duong kinh
20cm)

+MJi gidng trong trong 3 chau . 6
gidng x 3 = 18 chau, chau dat cach nhau 18
cm

+Dit trong chau la cat rira sach
+Gieo mdi chau 3 cay
+Sau gieo 4 tuan thu ca cay bang nh

+Theo ddi danh gia cac chi tiéu chiu

~Thé tich r& (RV)- root volume = cho
ré vao dng dong, d6 nudc ngap ghi thé tich,
vét 1é ra ghi thé tich. RV = V(tong) — V
(nuéce)

~Chiéu dai ré dai nhiat cm (LRL)-
longest root lengh

—~Chiéu cao cay ( PH) — plant height

~Khéi luong ré tuoi-(RFW)- fresh
Root weight

~Khéi luong ré khd (RDW) — dry root
weight

-Khé luong than khdé ( SDW) —dry
shoot weight

-Ty 1é¢ RDW/SDW

~Kiéu gen nao c6 chi tiéu cao kha nang
chiu han tét hon

han 2) Thi nghiém dbng ruong theo
-Dién tich la /cay (LA) Leaf area per ~ phuong phap cua Pervez H. Zaidi,
plant CIMMYT, 2003
TTTTITOITIOITNIO
EEEREEEEEN
AREEEREEEN
EEEREEEEEN
AREEEREEEN
ARARARENEN - - -
Thoi vu 1 (mai giong 2 luong Thoi vu 1 (moi giong | Thoi vu 1 (moi giong 2 | Thaoi vu 1 (moi giong 2
ngau nhién) 2 luéng ngau nhién) lubng ngau nhién) lubng ngau nhién)

+B4 tri thi nghiém

- Trong mdi thoi vu 3 hang/gidng

- 10 ngay trong 1 vu va tong s6 = 4 vu trong

- Khi thoi vy 1 bit ddu chic hat, thoi vu 2 dang tr cd, thoi vu 3 xoin ndn, thoi vy 4 = 7-

9 14 thao nuéc kiét dé gay han

- Sau khi trd c& hoan toan 5 ngay tudi nuéc

+ Cac chi tiéu danh gia chiu han

- Thoi gian sinh trudng ngan — tranh han

- Sy phat trién va chiéu dai ré-quan sat, ré thing, dai

- Lopcutin o la




- Goc la: goc 1a hep chiu han tét hon

-bo tan la

- Do cudn la

Diém 1 = Khong cudn

Diém 2 = Bit dau cudn

Diém 3 = Cubn hinh chit V

biém 4 = L4 cudn tron lai

Diém 5 = L4 cudn tron nhur 14 hanh

- Kha nang nay mam khi gieo do am thap

- S6 bép trén cay — trong diéu can c6 nhiéu bap chiu han tét hon ( sinh san nhiéu)

- Chénh léch trd co-phun rau (ASI): ('so sanh han va khdng han khong thay doi thoi gian
nay thi chiu han tét hon)

- Kich thudce co

Cho diém 1 d&én 5

Piém 1 = co bé it nhanh

Diém 5= Co to, nhiéu nhanh

- Ty Ié dau hat

- Ty 1€ duoi chuot

- Ty 1¢ hat chac may

- Khéi lwong 1000 hat

- S6 hat/bap ('s6 hang hat, s6 hat/hang
- Niang suat dudi diéu kién han

Cho diém chiu han: Nhitng giéng (kiéu gen c6 diém nhu sau dugc cho la c6 kha ning
chiu han)

Ning suat Grain yield =5 Ky hiéu = + (increased grain yields)

S6 bap/cay Ears per plant 3 + (increased no. of ears per plants)
Chénh léch TC-PR (ASI) 2 - (decreased ASI)

Do tan la Leaf senescence 2 - (decreased leaf senescence)

Kich thuéc co Tassel size 2 - (decreased tassel size)

Do cudn la Leaf rolling 1 - (decreased leaf rolling)
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Cac chi sé danh gia chiu han
The drought tolerance indices were calculated as follows:

*  Siress Susceptibility Index (Fischer and Maurer, 19787

where: SI=1(Y./T;)

¢  Mean Productivity (Rosielle and Harmblin, 1921%:

¢  Tolerance (Rosielle and Hamblin, 19817

*  Stress Tolerance Index (Fernandez, 19927

Stress Tolerance Index (Fernandez, 19927:

Geometric Mean Productivity (Fernandez, 19092%:

Harmonic Mean Productivity (Farshadfar et s/, 2001

Trong do

SSI = chi s6 mam cam v&i han

MP= Ning suét trung binh

TOL= chiu han

STT= Chi s chiu bat thuan

GMP = Ning suét trung binh cap sé
HAR = Ning suit diéu hoa

Yp = Ning suit trong diéu kién c6 tudi

Ys = Ning suét trong diéu kién bat thuan
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Y_p = Ning suat trung binh trong diéu Kién cé tudgi
Y_S = Ning suat trung binh trong diéu kién bat thuan
han va thi nghiém co tudi. Co thé khdng can

Nhu vay dé tinh dwoc cac chi s6 trén
trén cung 01 6 thi nghiém

thi dong thoi phai lam ca thi nghiém chiu

Hinh 6: Panh gia chiu han trong nha kinh (Vii Vin Liét va cs, 2016)

4.2. Phwong phap nghién ciru chju ngap
1) Panh gia chui ngap bang gay ngap
nhén tao theo phuong phap cta Malachy T.
Campbell,  Christopher ~ A.  Proctor,
Yongchao, Dou, Aaron J.
Schmitz, Piyaporn Phansak, Greg R.

Kruger, Chi Zhang, and Harkamal Walia,
2015,Genetic and Molecular
Characterization of Submergence Response
Identifies Subtol6 as a Major Submergence
Tolerance Locus in Maize,Journal List PLoS
One,v.10(3); 2015

Hinh. 7. Phan #ng véi ngap dwdi diéu kién thiéu dit cia ngd Mi29 (trai) va IL#18 (phai)
(A) Phan trén mit dat cia cay tai giai doan 5 14 véi 1 g/ L dung dich tinh bt trong 2 tuan,
(B) R& ciia cac cay ngap tai giai doan 3 14 véi 1 /g L dung dich tinh bét trong 4 tuan
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1 3 5 7

Hinh 8. Tém tit h¢ thong quan sat hinh thai l4 cho diém sir dung danh gia chiu ngap
gay ra mirc tan 1a. Cho diém theo thang diém tir 0 den 10, véi diém 0 khong quan sat
thay triéu chirng bat thuan dén 10 d¢ tan la hoan toan

(hgudn Malachy T. Campbell et al, 2015).

M162W B73

Mo18W B9S7

Hinh 9. Anh minh hea chdng chju cac dong ty phdi bén tréi cé hinh trén va dwéi; cac
dong man cam bén phai ca trén va dwoi. Anh chup ngay thir 5 sau ngap 96 gio

(hgudn Malachy T. Campbell et al, 2015).
2) Panh gia chiu ngap trén dong rudng

Hinh 10: Panh gia chiu ngap trén dong rudng
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Hinh 11. Sy do tim biéu hién ciia gen chi thi ROS ciia cac dong tw phéi twong phén vé
tinh chong chiu ngap (Malachy T. Campbell, et al, 2015).

(a.) Sir do tim H202 va superoxide & cac dong tw phoi di chon loc chéng chiu va man
cam véi chiu ngdp. Mét bé phu 4 bé me chon loc trén co sé qua sdt diém 1a cia nhugm ROS
sau ngdp. Hydrogen peroxide diroc do ti bang nhugn nitroblue tetrazolium (NBT). Hai phan
tich thy hienj sau ngdp 96h, dong B97 14 thi# 3 1Ga mach ndy mam khéng si dung cho phan
tich. (b-d) Real-time quantitative PCR cua gen ROS duwoc chon oc trén co so nghién curu cua
Gadjev, Vanderauwera va Gechev [30] va cho thdy phan ing cé ¥ nghia ai mirc né nhdt tao
ra ROS ¢ cay Arabidopsis.

(b.) ALTERNATIVE OXIDASE 1a (AOXla); (c.) WRKY6 (d.) CYTOCHROME P81
D8 (CYP81D8). Tdt ca cac mau chon sau 24 h va 72 h sau ngdp. Sw bieur hién lién quan dén
MO ré Ciia cdc cdy doi ching tai 2h sau ngdp. CAc chir trén thanh do thi chi ra sw khac bieeyt
khéng c6 ¥ nghia xdc dinh bang chi s¢ Tukey’s HSD (p < 0.05). Test thong ké biéu hien phan
tach riéng ré cho mai diém thoi gian. Cac 6 khdng co chit cdi (nhir 2¢ sau 24 h) dé chi ra tat
Ca so sanh ¢é ¥ nghia khdc nhau. Thanh sai sé tiéu chudn n = 3.

Pé khing dinh két qua phan tich bing chi thi ROS bt nguén tu’ bo s6 !iéu xua ly
nhuom NBT va DAB cac tic gia da xac dinh Arabidopsis trong 4 dicu ki¢n bat thuan xu
bidu hién caa gen chi thi ROS ciia 4 dong ly du thura oxy (methyl viologen, Alternaria
tw phdi sau ngap 24 va 72 h sit dung alternata toxin, 3-aminotriazo!e, va ozonfa)
quantitative real-time PCR (QPCR). Cac gen [30]. Céc gen duoc chon loc néu ching bicu
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hién tao ra it nhat cua 2 trongt 4 dic diém bat
thuan va tuong ung voi orthologs ngd. Méi
quan hé biéu hién cua gen da dugc xac dinh
bang real-time quantitative PCR (qPCR)
cua ALTERNATIVE OXIDASE 1la (AOX1la;
GRMZM2G125669). Hai dong tu phdi man
cam biéu hién tao ra AOX1a cao tuong tng
véi ngap so vai M162W tai 24h (Hinh.
2B; p < 0.05). Trong khi tai 72 h sau ngap,
biéu hién AOX1a cao hon co y nghia & B73
va B97 so vai cac dong tu phdi chiu ngap.
Ngb6 WRKY®6 ortholog (GRMZM5G871347)
biéu hién twong phan Vvé&i phan tng ngap ¢
ngd (hinh. 2C;p < 0.05). Sy biéu hién
cua WRKY6 taora & ca B73 va B97 cao hon
hai lan tai 24 va 72 h sau khi ngap lién quan
dén mau d6i ching, trong khi cac dong
chéng chiu biéu hién diéu
khién WRKY6 diéu khién di xubng ¢ hai
diém thoi gian voi cac dbi ching. Chi thi gen
thae 3, CYP81D8 (GRMZM2G087875) da
biéu hién mirc thip hon c6 y nghia & cac
dong chéng chiu tai sau 24 gio ngap so Vi
cac dong man cam (hinh. 2D; p < 0.05).
Trong khi sau 72 gio ngap CYP81D1 biéu
hién thip hon c¢6 ¥ nghia & Mo18W khi so
v6i hai dong man cam. Sy thu thap sé liéu
phén tich nhuom mau va phan tich gen goi y
rang su sooknghs s6t thip hon ¢ céc dong
man cam c6 thé do mac ROS cao hon va
thay d6i sao ma phu hop véi bat thuan oxy
ERFs la thanh phan tong hop cua phan
ung véi ngap ¢ giai doan sém ¢ ngo
Céc tac gia da tim thdy ERFs giau 1én
¢6 ¥ nghia & cac gen diéu khién 1én khi phan
ung vai ngap (p < 0.001). Muoi tam ERFs
diéu khién 1én & tat ca 4 dong tai 24 h sau khi
ngap, Trong khi 72 h, 19 gen ERF diéu khién
phan ng vai ngap. CAc tac gia clng tim thay
ERF tao ra trong cac dong chdng chiu ngap

71

tai at 24 h. Su biéu hién chic ning gen &
ngdé REDOX-RESPONSIVE
TRANSCRIPTION FACTOR (RRTF1,;
GRMZM2G138396; tao ra xap xi bang 7- va
4.6-fold & Mol8W va M162W. RRTF1 la
thanh phan cha yéu ciia mang luéi didu khién
ctia can bang oxy (redox homeostasis) & cay
Avrabidopsis va cd thé dong vai tro cai thién
can bang oxy lién quan dén chiu ngap & céc
dong tu phdi chng chiu

5. KET LUAN VA KHUYEN NGHI

Bién doi khi hau da gay ra nhiing hién
tugng thoi tiét cuc doan din dén han han &
mat s6 viing, ngap lut & mot sb ving va thoi
diém, mua vu doi hoi tiép can san xuat ndng
nghiép phai thich ung dé ndng nghiép phat
trién bén virng. Trong cac giai phap hai giai
phap quan trong 1a chon gidng chdng chiu va
ky thuat canh tac phu hop

D6i voi san xuat ngd, chon ging
chéng chiu véi hai diéu kién trai nguoc la
han han va ngap (ng can quan tdm nhu nhau.
Pé tao gidng ngd chdng chiu han héan va
ngép ung phai c6 phuong phap phi hop géom
danh gia sang loc vat liéu, lai tao t6 hop lai
méi st dung phuong phép truyén thong, gay
bat thuan nhan tao va str dung chi thi phan tu
nhan biét gen va QTL lién két véi tinh trang
chdng chiu bat thuan. Céc thu nghiém dién
tich 16n can dit trong diéu kién bat thuan
nude dé dam bao gidng khi phé bién ra san
XUt
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Abstract. Dendrobium officinale Kimura et Migo is a famous traditional Chinese
medicinal plant. It produces various phytochemicals, particularly polysaccharides,
which have nutraceutical and pharmaceutical values. To increase its biomass production
and polysaccharide content, our breeding program has generated a series of polyploid
cultivars through colchicine treatment of protocorm-like bodies (PLBs). The present
study compared two tetraploid cultivars, 201-1-T, and 201-1-T,, with their diploid
parental cultivar, 201-1, in an established in vitro culture system. Tetraploid ‘201-1-T,’
and ‘201-1-T,’ had shorter leaves and shorter and thicker stems and roots, and they
produced higher biomass compared with the diploid cultivar. The length and width of
stomata significantly increased, but stomatal density decreased in tetraploid cultivars.
The PLB induction rates from the stem node explants of the tetraploid cultivars were
significantly higher than those of diploid. However, the PLB proliferation of tetraploids
was lower than that of the diploid. The mean number of plantlets regenerated from
tetraploid PLBs was also lower than that of the diploid after 4 months of culture.
Polysaccharide contents in stems, leaves, and roots of 6-month-old tetraploid plantlets
were significantly higher than those of diploids. The polysaccharide content in the stem of
‘201-1-T," was 12.70%, which was a 2-fold increase compared with the diploid cultivar.
Our results showed that chromosome doubling could be a viable way of improving D.
officinale in biomass and polysaccharide production.

Dendrobium Sw. is one of the largest and 50 of them have medicinal value (Chen

genera in the family Orchidaceae, and it
comprises more than 1500 species (Cheng
et al,, 2019) that are widely distributed in
Asia, Australia, and Europe and produced as
ornamental flowering plants (Lam ct al.,
2015). In China, Dendrobium, commonly
known as “Shi Hu,” has been used as
traditional Chinese medicine for thousands
of years (Cheng et al., 2019). More than 78
species of Dendrobium are native to China,

Received for publication 21 June 2019. Accepted
for publication 2 Aug. 2019.

This work was supported by the Science and Tech-
nology Planning Project of Guangdong Province,
China (2015A020209118 and 2015A030302066)
and the China Scholarship Council.

L.X. and Z.-S.Z. are cormesponding authors. L-mail:
xieli@scau.edu.cn or zszhang@scau.edu.cn.

HortSciiNce VoL, 54(11) NovevBer 2019

et al,, 2012; Xu et al., 2013). They are a
source of tonic, astringent, analgesic, antipy-
retic, and anti-inflammatory  substances
(Cakova et al., 2017). Regarded as one of
the most famous Dendrobium in China since
the Tang dynasty =1300 ycars ago, D.
officinale Kimura et Migom has been used
to eliminate heat evil, remediate stomach
problems, moisten the lung, relieve cough,
nourish the body, and prolong lifespan
(Alonso-Sande et al, 2009; Wang ct al.,
2018; Yuan et al, 2014). More than 190
compounds have been isolated from D. offi-
cinale (Tang et al., 2017), of which poly-
saccharide is one of the major active
constituents, exhibiting immunomodulatory
and cardioprotective activities (Dou et al.,
2016; He et al., 2016). Stems usually contain
a high concentration of polysaccharide (He
et al.,, 2017). Due to its health benefits and
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long growth cycle, wild D. officinale has been
exploited to near extinction. D. officinale has
been considered a threatened species and is
listed as critically endangered on the Inter-
national Union for Conservation ol Nature
(TIUCN) Red List (Critically Endangered Adc
ver. 3.1) (Jin et al., 2016; Qian et al., 2014).
Despite previous attempts to revive D. offici-
nale, an urgent need for conserving wild D.
officinale still exists (Lietal., 2018a; Liuetal.,
2015; Teixeira da Silva et al., 2014b). To meet
the demand for commercial production, new
cultivars should be developed and methods for
efficient propagation should be established
(Ding et al., 2008).

Current efforts regarding D. officinale
breeding include germplasm collection, iden-
tification, cvaluation, and conventional hy-
bridization, Breeding objectives are largely
focused on improving morphological charac-
teristics and biomass production (Teixeira da
Silva et al., 2016). Only a limited number of
cultivars have been released thus far (Chen
et al,, 2018). Chromosome manipulation is
an effective way of orchid improvement
(Hossain et al., 2013). Because orchid seeds
produce prolocorm during germination,
and because in vilro regeneration induces
protocorm-like bodies (PLBs) (Morel, 1960
Teixeira da Silva et al., 2015), protocorms or
PLBs can be easily treated with colchicine for
manipulation of chromosomes (Yang et al.,
2013; Zhan and Cheng, 2011). PLBs are
composed of many meristematic centers that
differentiate into shoots and roots (Cui et al.,
2008). An advantage of propagation through
PLBs is that a large number of plantlets can
be regencrated, thus enhancing propagation
cfficiency (Chen and Wei, 2018). Through
colchicine trecatment, autopolyploids have
been induced from several Dendrobium spe-
cies, including D. chrysotoxum (Atichart,
2013), D. devonianum (Li et al., 2005), D.
nobile (Vichiato et al., 2014), D. ochreatum
(Wang ct al, 2017), and D. officinale
(Yang ct al.,, 2013; Zhan and Cheng, 2011).
Autopolyploidy results in more floral pieces
with larger petals and/or sepals, prolonged
flower lifespan, and increased fertility
(Chaicharoen, 1995; Chaicharoen and Saejew,
1981; Ketsa et al, 2001; McConnell and
Kamemoto, 1993; Vichiato et al., 2014). Fur-
thermore, autopolyploidy enhances plant over-
all size, including increased leaf width and
thickness and biomass production (Chaicharoen
and Sacjew, 1981; del Pozo and Ramircz-Parra,
2014; Dudits ct al., 2016; Jiang ct al., 2014;
Vichiato et al., 2007).

Chromosome manipulation of” D. offici-
nale has been primarily centered on morpho-
logical changes, and limited attention has
been given to the regencration ability during
in vitro culture and active phytochemicals
such as polysaccharide. We believe that in
addition to morphological changes, polyploi-
dized D. officinale, such as (etraploids,
should have increased contents of polysac-
charide and exhibit differences in plant re-
generation during in vitro culture. Our
breeding program has produced a series of
D. officinale cultivars with different ploidy
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levels. The present study was performed to
test our hypothesis by comparing two tetra-
ploid cultivars, 201-1-T, and 201-1-T», with
their parental diploid cultivar, 201-1, and to
determine i morphological characteristics,
regeneration ability, and polysaccharide con-
tent were changed due to the induced auto-
polyploidization.

Materials and Mecthods

Plant materials. Diploid D. officinale
hybrid 201-1 (24 = 38) and tetraploid culti-
vars 201-1-T and 201-1-T, (2n = 76) were
used in this study. Their appearance, root tip
cell chromosome numbers, and relative DNA
contents that were analyzed using flow
cytometry (Cui et al., 2009) arc presented in
Fig. 1. The two tetraploids were selected
from a regenerated population of 201-1°
after the PLBs were treated with colchicine.

Hybrid 201-1 has a rapid growth ratc and a
desirable growth form, and it has been used as
anew cultivar. The two tetraploids have been
stable during in vitro culture and in green-
house production.

Analysis of morphological characteristics.
Young shoots (=21 cm) derived from PLBs
were grown in glass culture vessels (height,
100 mm; diameter, 65 mm; and volume,
330 mL) containing MS medium (Murashige
and Skoog, 1962) supplemented with 2.2 uM
6-BA (6-benzylaminopurine), 0.5 uM NAA
(naphthaleneacetic acid), 30 g.L ' sucrose,
0.3 gL' active carbon (AC), and 7 gL
agar with a pH of 5.8. There were five shoots
per culture vessel and nine vessels per culti-
var. The cxperiment was arranged as a ran-
domized complete block design (RCBD).
Each culture vessel was considered an ex-
perimental unit, each block had three ves-
sels per cultivar, and there were three blocks.

Nurrber of Nodked

o888 BBABRE

Young shoots werc maintained in a culture
room under fluorescent tube with a light
intensity of 20 umol-m=.s™. Six months
after culture, plantlet height, stem diameter,
leal number, leal width and length, root
number, root length, and diameter were
recorded using an electronic digital caliper.
The fresh weight of entire plantlets, after
roots were washed to remove agar and blotted
on paper lowels, was weighed using an elec-
tronic balance.

Determination of stomatal dimension and
density. Another experiment that was identi-
cal to the aforementioned morphological
analysis was conducted, but it was used to
analyze stomatal dimension and density
bascd on the mcthod described by Stoddard
(1965). Bricfly, a drop of clear nail polish was
applied to the abaxial surface of the third leaf
from the meristem per plantlet. After drying,
a piece of Scotch 3M transparent tape (Scotch

°
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Fig. 1. The plantlet appearance, chromosome number in root tip cell, and relative DNA content in leaves of the diploid (27 =38) parental cultivar 201-1 (A-C) and
two tetraploid (2n — 76) cultivars 201-1-T {D=F) and 201-1-T» (G-I) of D. officinale.
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3M, St. Paul, MN) was placed on top of dried
nail polish. The polish with an imprint affixed
to the tape was peeled off and mounted on the
microscope slides for observation. Stomata
were viewed using a compound biological
microscope, and the images were displayed
on a computer via the microscope’s built-in
camera (Moticam2306; 3.0 M Pixel USB 2.0)
with Motic Images Advanced 3.2 software
{Motic Group, Hong Kong, China). Digital
images of the leaf and stomata imprints were
viewed at 400x and 1000x magnification and
saved as a digital tagged image file (.tif) with
1024 x 768-pixel resolution for the later
analysis. The images of the leaf imprint were
analyzed, and the stomatal lengths were

measured using Image J2 software. Fifteen
images per cultivar were observed.
Evaluation of PLB induction, proliferation,
and plant regeneration. Stems =4 o 5 cm
in length were cut from 201-1°, ‘201-1-T’,
and ‘201-1-T,’ plantlets. After removal of
leaves, the stems were decontaminated with
70% ethanol for ~1 min. Then, they were
thoroughly rinsed with sterilized distilled
water for 30 s. Finally, they were cut into
segments ~0.4 to 0.5 cm in length and
inoculated on half-strength MS medium sup-
plemented with 0.44 UM 6-BA, 20% coconut
water (CW), 30 g-.L' sucrose, 7 g-L™' agar,
and 0.1 g-L7" AC with a pH of 5.8. The
experiment was also set as an RCBD. Each

Table 1. Morphological and stomatal characteristics of diploid and tetraploid cultivars of D. officinale

grown under in vitro culture conditions.?

Parameter Diploid 201-1 Tetraploid 201-1-T, Tetraploid 201-1-T,
Stem length (cm) 543 +£0.36 a* 420£0.17b 3.03x0.24c¢
Stem diameter (cm) 028 +0.02b 042+0.02a 044 +0.03a
Leaf no. 570+0.49a 540 £047 a 480=035a
Leaf length (¢cm) 214£0.11a 1.55£0.09b 1.29=037¢
Leaf width (cm) 0.78+0.04a 0.77+£0.03 a 0.73=0.05a
Root no. 6.30 +0.63 a 7.00+095a 720+035a
Root length (cm) 574+ 038 a 224+0130b 2.17=0.14b
Root diameter (cm) 0.13£0.006 b 0.19+£0.007 a 0.21 £0.007 a
Fresh weight (g) 092+£0.07b 2.14+0.17a 195+0.57a
Stemata no. (1000 um?) 5440+ 0.83 a 3030+ 1.76 b 30.50 +0.76 b
Stomata cell length (um) 3736+ 0.67 ¢ 4599 +0.74 a 42.13 =0.64 b
Stomata cell width (um) 19.10+0.26 ¢ 2553+128a 2226=0.74b

Stomata area (um?) 1535 31+3733b

239245+ 12378 a 2172.37£90.16 a

“All data represent means £ sk (n = 3).
YDifferent letters within the same row indicate a significant difference at P = 0.05 based on Duncan’s
multiple range test.

r e s wuwww
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block had three vessels per cultivar, nine
stem explants per culture vessel, and a total
of three blocks. Stem explants were cul-
tured in the dark for 1 month. The number
of stem explants with PLBs were counted,
and the percentage of PLB induction was
calculated based on the number of stem
segments with PLBs in each vessel divided
by the total number of stem segments in the
same vessel.

To assess the growth of PLBs, PLBs of
cach cultivar were cultured on half-strength
MS medium supplemented with 0.88 uM 6-
BA, 0.5 uM NAA, 20% CW, 30 gL
sucrose, and 7 g-L~! agar, respectively, with
a pH of 5.8. Again, the experiment was an
RCBD. There were 9 PLBs with a total fresh
weight of 1 g per culture vessel, 10 vessels
per block, and a total of 3 blocks. They were
initially cultured in the dark for 1 month.
Then, the weight of PLBs in each vessel was
measured by the electronic balance. The
growth or proliferation cocfficient of PLBs
was calculated based on the weight of PLBs
after 1 month of culture divided by the initial
weight of PLBs.

For shoot induction, 9 PLBs ~0.3 to 0.4
cm in diameter per cultivar were cultured on
MS medium supplemented with 0.88 pM 6-
BA, 0.5 UM NAA, 30 g-L ' sucrose, 0.1 g-L '
AC, and 7 g-L™" agar with a pH of 5.8. The
experiment was an RCBD with 10 vessels per
block and a total of 3 blocks. They were
maintained under a 12-h photoperiod with
light intensity of 20 umol-m=.s™ for 2
months. The initial times of shoot formation

Fig. 2. Six-month-old plantlets, their leaves, stomatal density (400x magnilication), and stomatal size (1000x magnilication) of the diploid cultivar 201-1 (A-D)
and tetraploid cultivars 201-1-T; (E-H) and 201-1-T> (I-L) of D. officinale.
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and root formation were recorded. The num-
bers of shoots and roots from each PLB were
recorded after 2 months of culture.

Analysis of polysaccharides content. To
determine the polysaccharide content, an
experiment that was the same as the one used
for the aforementioned morphological anal-
ysis was conducted. After 6 months of
growth, polysaccharide contents in leaves,

stems, and roots were measured using the
standard protocol published by Chinese Phar-
macopoeia (Committee for the Pharmaco-
poeia of P R China, 2015). Briefly, 50 g of
the stems, leaves, and roots of plantlets were
placed in a brown envelope and dried in an
electrical oven at 60 to 65 °C to a constant
weight. After being ground into powder, a
0.3-g sample was mixed in 200 mL of

Table 2. Induction of PLBs from stem explants of diploid and tetraploid cultivars of D. officinale.?

Cultivar Day PLB initiation PLB induction rate (%)
201-1 134 +1.20b" 40.18 £2.95b
201-1-T, 16,6 £0.40 a 5603701 a
201-1-T, 174+ 0.74 a 55.75+4.42a

”All data represent means =SE {(n = 3).

*Different letters within the same column indicate a significant difference at P = 0.05 based on Duncan’s

multiple range test.

deionized water and refluxed in a syncore
parallel reactor (Biichi, Switzerland) for 2 h
at 100 °C; after cooling, the solution was
diluted to 250 mL in volumetric flask. The
solution was f[iltered using a vacuum f[ilter;
2 mL of filter solution was transferred to a
centrifuge tube after adding 7 mL of absolute
ethanol. Then, the tube was kept in refriger-
ation at 4 °C for 1 h, followed by centrifuging
al 6000 rpm for 20 min using a centrifuge
(Allegra X-15R; Beckman Coulter, Fuller-
ton, CA). After being washed with 8 mL of
80% ethanol twice, the precipitate was dis-
solved in heated water and diluted to 25 mL.
Then, 1 mL of the solution, 1 mL of 5%
phenol, and 5 mL of pure sulfuric acid solu-
tion were transferred to a 10-mL glass tube
and well-mixcd. Next, the tube was boiled in
boiling water for 20 min. After being cooled

Fig. 3 The induction (A—C) and prolileration (D-F) ol protocorm-like bodies (PLBs) and plant regeneration (G-I) [rom PLBs of the diploid cultivar 201-1
(A, D, G) and tetraploid cultivars 201-1-T; (B, E, H) and 201-1-T, (C, F, T) of D. officinale.
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in ice water for 5 min, the solution was
transferred to the cuvette to measure the
absorbance with an ultraviolet spectropho-
tometer. The content of polysaccharides was
calculated as glucose in the solution. This
experiment was repeated three times.

Statistical analysis. Collected data were
subjected to an analysis of variance
(ANOVA) using SPSS 13.0 for Windows
(SPSS, Chicago, IL). When significant dil-
ferences occurred, means were separated
using Duncan’s multiple range test with P <
0.05 considered significant.

Results

Morphological changes. Two tetra-
ploid ‘201-1-T,” and ‘201-1-T," cxhibited
marked differences in several morpho-
logical characteristics compared to dip-
loid “201-1" (Table 1). Leaf, stem, and
root lengths of the tetraploid cultivars were
significantly shorter than that of the diploid
cultivar (Fig. 2). The stem and root di-
ameters were much greater than those of
the diploid. However, leaf number, leaf
width, and root number, were similar
among the three cultivars. As a result, fresh
weights of the tetraploids were 2-fold
higher than those of the diploid (Table 1).
The length and width of stomata cells as

Proliferation coefficient

well as the stomatal arca of tetraploid plants
were much larger than those of the diploid
cultivar, whereas the stomatal density sig-
nificantly decreased in tetraploid plants
(Table 1, Fig. 2).

Differences in PLB induction, proliferation,
and regeneration. Significant differences in
the induction of PLBs were observed be-
tween diploid and tetraploid cultivars. The
time required to induce PLBs in the diploid
was shorter than that of the tetraploids. The
PLB induction rates for tctraploids were
56.03% and 55.75% compared with 40.18%
for the diploid (Table 2, Fig. 3A-C). How-
ever, there were no significant differences
between the two tetraploid lines regarding
the PLB induction time and rate.

The proliferation of PLBs among the
three cultivars varied significantly. The mass
of PLBs produced by the diploid was less
compared with that of the two tetraploid
cultivars (Fig. 3D-F). The prolileration co-
cfficients of the tetraploid PLBs were sig-
nificantly higher than that of the diploid: up
to 3.69 and 3.03 for the tetraploids com-
pared with 2.31 for the diploid (Fig. 4).
Furthermore, tetraploid ‘201-1-T,’ exhibited
a higher PLB proliferation rate than tetra-
ploid 201-1-T".

Shoot regeneration from PLBs were also
different between the diploid and tetraploids

201

201-1-T1

201-1-T2

Cultivar

Fig. 4. The proliferation coefficient of the diploid cultivar 201-1 and tetraploid cultivars 201-1-T; and 201-
1-T, of D. officinale. Bars represent sk, and letters above the bars indicate significant difference at P =

0.05 based on Duncan’s multiple range test.

(Table 3, Fig. 3G-I). Shoot initiation took
~14 d in the diploid but ~16 d in the
tetraploids (Table 3). The mean number of
shoots regenerated from diploid PLBs was
significantly higher than that regenerated
from tetraploid PLBs, and the time of root
initiation in the diploid occurred much earlier
than that in the tetraploids.

Differences in polysaccharide content.
The polysaccharide content in stems was
much greater than that in leaves, and the
content in lecaves was higher than that in
roots, regardless of ploidy levels. Polysac-
charide contents in stems, leaves, and roots of
tetraploid cultivars were significantly higher
than those in the diploid (Table 4). The
contents of polysaccharide in stcms, leaves,
and roots of ‘201-1-T,” werce 2.04-fold, 2.81-
fold, and 2.22-fold higher than those in the
diploid cultivar. Similarly, polysaccharide
contents in stems, leaves, and roots of 201-
1-Ty” were 1.61-fold, 2.74-fold, and 3.49-
fold higher than those in the diploid line.
Additionally, the polysaccharide contents of
the two tetraploids were different. In roots,
the polysaccharide content of ‘201-1-Ty’
(2.41%) was significantly higher than that
of 201-1-T;” (1.53%); however, in stems,
the polysaccharide content of 201-1-T;’
(10.03%) was lower than that of ‘201-1-T,”
(12.70%).

Discussion

Dendrobium officinale is an important
ornamental flowering plant worldwide. Tt is
also a famous traditional Chinese medicinal
plant. With the increasing recognition of its
nutraccutical and pharmaccutical valucs, pro-
duction of D. officinale in China increased
rapidly from 3900 ha in 2014 to 7066 ha in
2016 (Cheng et al., 2019). The increased
production acreage was also accompanied
by high demand for new cultivars that can
produce higher biomass with increased poly-
saccharide contents. Our research of D.
officinale developed as a series of cultivars
with different ploidy levels. The present
study tested our hypothesis that gene abun-
dance due to chromosome doubling could
increase biomass production and polysaccha-
ride contents. The results showed that tetra-
ploid cultivars produced significantly higher
fresh weights compared with the diploid
cultivar. Polyploidization also changed the
regeneration ability of tetraploid cultivars.
The polysaccharide contents in stcms, lcaves,
and roots of 6-month-old tetraploid plantlets
were either nearly doubled or more than
doubled in comparison with that of the
diploid parental cultivar. Our study showed
that chromosomal doubling is a viable way of

Table 3. Shoot regeneration and root formation from protocorm-like bodies (PLBs) of diploid and tetraploid cultivars of D. officinale.”

Cultivar Day of initial shoot appearance Mean number of shoots per PLB Day of initial root appearance Mean no. of roots per plantlet
201-1 13.90 = 0.46 a* 290+043a 2890+0.67b 090+023a
201-1-Ty 16.50=0.34b 170+ 0.15b 3430+0.58a 0.70£0.21 a
201-1-T, 15.80=0.33 b 1.20£0.13 b 33.50+034a 0.65=0.13a

“All data represent means + sk (n = 3).

YDifferent letters within the same column indicate significant difference at £ = 0.05 level based on Duncan’s multiple range test.
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Table 4. Polysaccharide contents in diploid and tetraploid plantlets of D. officinale.”

Cultivar Stems (%) Leaves (%) Roots (%)

201-1 6.22 £ 0.05 ¢¥ 1.59+£0.12b 0.69 +£0.08 ¢
201-1-T, 1270+ 0.19a 447+0.14a 1.53+£0.07b
201-1-T, 10.03 +0.14 b 437+0.15a 241+0.12a

“All data Tepresent means = sk (n = 3).

Different letters within the same column indicate a significant difference at £ = 0.05 based on Duncan’s

multiple range test.

improving biomass and polysaccharide pro-
duction in D. officinale.

Chromosome doubling can lead to vari-
ous morphological and anatomical changes
(Comeillie et al., 2018; Sattler et al., 2016;
Tantasawat et al., 2012; Teixeira da Silva
ct al., 2014a). In the present study, tetraploid
plantlets had shorter leaf, stem, and root
lengths and thicker stem and root diameters
as well as increased fresh weights compared
with the diploid, representing a phenomenon
called the Gigas effect (Knight and Beaulieu,
2008); in other words, chromosome dou-
bling generally causes increased organ size
(Osborn et al., 2003). Therefore, tetraploid
plants had significantly higher biomass pro-
duction (Corréa et al., 2016; Hannweg et al.,
2016). Additionally, stomatal size was sig-
nificantly increased but stomatal density was
decreased in tetraploid plants. It has been
reported that the number of guard cells per
unit area decreased in accordance with the
increased level of polyploidy (De Oliveira
ct al., 2004). Somc carly studics considered
that the lower frequency of stomata in tetra-
ploids was probably due to the larger epider-
mal and guard cells (Gantait et al., 2011;
Mishra. 1997) as well as reduced stomata
differentiation (Tu ct al., 2018). This phe-
nomenon has also been documented for
Salvia miltiorrhiza (Gao et al., 1996), Agas-
tache foeniculum (Talebi et al., 2017), and
Anoectochilus formosanus (Chung et al.,
2017).

The current study also showed that chro-
mosome doubling changed the regeneration
ability through PLBs. The time for PLB
initiation from tetraploid stem nodes was
longer than that for the diploid. However,
the induction rate was higher compared with
that of the diploid. Polyploidization can lead
to an increased number of internodes
(Vichiato et al., 2014). PLBs are generally
induced from the nodes of stems. We believe
that the increased PLB induction rate could
be due to the increased stem nodes in tetra-
ploid plantlets. As a result, the proliferation
coefficients of tetraploid PLBs were higher
compared with that of the diploid, which was
similar to the results of Xie et al. (2017), who
indicated that the proliferation rates of tetra-
ploid PLBs were higher than thosc of trip-
loids and diploids in Cymbidium hybridum.
This is likely related to the increased cell size
of tetraploid plantlets. The time required for
shoot appearance from PLBs increased, but
the number of shoots produced per PLB piece
was reduced in tetraploid cultivars. These
results concurred with the results of Sun et al.
(2011), who indicated that the polyploid
in Pyrus communis was accompanied by
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reduced in vitro shoot and root organo-
genesis. The failure of completing cytokine-
sis (@vrebe and Edgar, 2018) or difficulty
progressing through normal mitosis (Comai,
2005) can result in decreased in vitro or-
ganogenesis polyploids. Additionally, chro-
mosomc doubling causes chromosomal
rearrangements, inversions, translocations,
and even loss or retention of the duplicated
genes (Blanc and Wolfe, 2004). The rear-
rangement might directly or indirectly affect
regeneration ability (Colijn-Hooymans et al.,
1994; Kubalakova ct al., 1996; Lin ct al.,
2001).

In vitro polyploidization has a significant
role in boosting vigor and metabolite con-
tents in medical plants (Salma et al., 2017),
such as overaccumulated shihunidine content
in tetraploid PLBs of Dendrobium hybrid
(Grosso et al., 2018), higher polysaccharide
and phenolic compounds in tetraploid pseu-
dobulbs of Bletilla striata (L1 et al., 2018b),
richer stevioside in mixoploids leaves of
Stevia rebaudiana (Hegde ct al., 2015), and
superior baicalin content in tetraploid roots of’
Scutellaria baicalensis (Gao et al., 2002).
Polysaccharide is the major active compo-
nent in D. officinale (Song et al., 2016), and it
has an important rolc in hcaling somc dis-
cascs (Luo ct al., 2017; Xie et al., 2016). In
this study, tetraploid plantlets produced sig-
nificantly higher polysaccharide contents in
leaves, stems, and roots than diploid plant-
lets. The results suggested that young plant-
lets produce abundant polysaccharide, as
documented by Yuan et al. (2017), and that
the polysaccharide contents in tetraploid
plantlets were much higher than those in
diploid parental plantlets. Similar results
were also reported by Jiang et al. (2014).
The increased polysaccharide may be partly
attributable to the increased cell size and,
thus, thicker leaves and roots of tetraploid
plantlets, as mentioned by Hegde et al.
(2015). The overexpression of genes follow-
ing chromosome doubling can also enhance
sccondary mctabolitcs (Comai, 2005; Majdi
et al., 2014; Yun-Soo et al., 2004). Recently,
Corneillie et al. (2018) reported that poly-
ploidization in Arabidopsis thaliana was
associated with a proportional reduction in
secondary cell wall deposition, such as lignin
and cellulose, and concomitantly increased
other cell wall polysaccharides. Whether the
cell composition changes have contributed to
the increased polysaccharides in the tetra-
ploids ‘201-1-T;* and 201-1-T,’ requires
further investigation. Nevertheless, our study
demonstrated that chromosome doubling rep-
resents a workable approach to increasing
biomass and polysaccharide production in
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D. officinale, and its application could po-
tentially increase the supply of D. officinale
materials for commercial use.
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ANH HUONG CUA THOI PIEM GHEP DEN SINH TRUONG CUA GIONG BO B3
GIAI POAN VUON UOM TAIl PHU THOQ

D Hir Long’ vi Vii Thanlk Hir?

1 Vién khoa hoc ki thugt Nong 1am mién nui phia Bdc
2 Hoc vién Nong nghiép Viét Nam

TOM TAT
Nghién ctru nham xéac dinh thoi diém ghép phi hop cho bo B3. Bo B3 duoc ghép trén
gdc cay bo Nudc tién hanh vao céc thoi diém 15/3, 15/4, 15/6, 15/7 va 15/8 nam 2018 tai Phd
Tho. Trén co sé theo ddi c&c chi tiéu sinh trudng, ty 16 bat mam va ty 1¢ cay dat tiéu chuan xuat
vuon di xac dinh duoc: Thoi diém ghép thich hop cho bo B3 trén gbe ghép bo Nude giai doan
vuon wom tai Phil Tho vao thoi diém 15/3, 15/4, 15/7 va 15/8 véi ty 1& xuat vuon dat trén 70%.
Tir khoa: thoi diém ghép, ghép, giéng bo B3

THE IMPACT OF GRAFTING TIME ON GROWTH OF GRAFTED B3 AVOCADO
SEEDLING AT NURSERY

ABSTRACT

An experiment of grafting cultivar B3 onto rootstock Nuoc avocado on 15/3, 15/4, 15/6,
15/7 and 15/8/2018 in Phu Tho province. Data of growth, budding ratio of scion and the grafted
seedling ratio matching TCVN 9301:2013 were collected and analysed. The results indecated
15/3, 15/4, 15/7 and 15/8/2018 were appropriate time for grafting B3 onto Nuoc in Phu Tho
province.

Keyword: appropriate time grafting, cultivar B3 avocado
o va xac djnh dap ung day di cac tiéu chi cua
L. DAT VANDE thi truong thuong mai quoc té. Tuy nhién,
Qua bo (Persea americana) c6 ham
lugng chét béo (10 - 25 %), chat xo ty nhién
3%, kali 552 mg/100g, cac loai vitamin A,
B, C, D, E khéng chi cung cip ning luong
ma con ¢6 tac dung tbt ddi vai stc khoe con
nguoi va hoan toan khéng chira Cholesterol
(Hoang Manh Cuong, 2010).

hién tai chua c6 quy trinh canh tac phu hop
nhim phat huy hét tiém niang cua gidng.
Trong d6 viéc nhan giéng bo B3 trong vudn
wom va ghép cai tao cay 6 san thay bang bo
B3 can duoc nghién cau cu thé trén co sé cac
nghién ciru vé thoi vu ghép cua ciy bo va cdy
an qua khac tai mién Bic Viét Nam. Muc
Gidng bo B3 1a gidng bo trién vong dich ctia nghién ciru nay xac dinh thoi diém
cho tinh Phti Tho ndi riéng vaviing Trungdu ~ ghép thich hop dé nhan giéng bo B3 bing
mién ndi phia Bic (Ha Tiét Cung, 2015).  phuong phap ghép doan canh tai Phii Tho.
Gidng bo B3 dugc Trung tm nghién ciru va
phét trién rau hoa qua tuyén chon nam 1999
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2. VAT LIEU NGHIEN CUU VA
PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cau

Thoi gian nghién ciru: ndm 2018

Dia diém nghién ciru: Vuon tap doan
cdy an qua - Vién khoa hoc ky thuat Néng
Iam nghiép mién nui phia Bac (X4 Pha H9,
thi xa Phu Tho, tinh Phu Tho).

Gibng bo B3 c6 ngudn gbc nhap noi
tu Australia, thoi gian ra hoa khoang thang
3 - 4 duong lich, thoi gian thu hoach khoang
thang 8 duong lich.

Cay me: Giéng bo B3, 14 nim tudi.
Tiéu chuan canh ghép: Canh thanh thuc ¢ vi
tri ngoai tan, khoe manh, khéng sau bénh.
Kich thudce canh ghép tuong duong véi kich
thuge cdy goc ghép (duong kinh 0,6 - 1,0
cm).

Gidng bo Nudéc lam goc ghép: Hat bo
nude duoc chon lya dong déu, to, may, khdng
siu bénh, cay dat tiéu chuan lam gbc ghép sau
khi gieo hat sau 4 - 5 thang. Sau ghép c6 ludi
den che ning, tudi nuéc di am va phong trir
sau bénh hai cho cay ghép.

Tiéu chuan cay gbc ghép (theo TCVN
9301:2013): Cay khoe manh, khdng sau
bénh, co tir 6-7 la truéng thanh, chiéu cao
cay (do tir mat bau téi ngon) > 30cm, duong
kinh than (do & vi tri cach mat bau 20 cm) tur
0,6 - 1,0 cm.

2.2. Phwong phap bé tri thi nghiém

Cong thuc thi nghiém: Ghép bo B3
trén gdc bo Nudc vao cac thoi diém

CT1: 15/3 duong lich

CT4: 15/6 duong lich

CT2: 15/4 duong lich
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CT5: 15/7 duong lich

CT3: 15/5 duong lich

CT6: 15/8 duong lich

Thi nghiém thuc hién theo khéi hoan
toan ngau nhién (RCB) véi 6 cong thic va 3
lan nhic lai.

Str dung 30 cy/cong thie x 03 1an nhéc
X 6 cdng thirc = 540 cay gbc ghép.

Phuong phap ghép trong vuon wom:
Ghép ndi ngon trén gbc bo nudc.

Cay ghép duoc theo doi céc chi tiéu:
Thai gian bat mam (ngay), ty 1é cay bat (%),
thoi gian cidy dat tiéu chuan xuat vuon
(ngay), ty 1& cay xuat vuon (%), kich thudc
ngon ghép (cm).

3. PHUONG PHAP XU LY SO LiEU
S liéu thi nghiém duoc xir ly thng
ké IRRISTAT 5.0, phan mém EXCELL.

4. KET QUA VA THAO LUAN
4.1. Anh hwéng cia thoi diém ghép dén
thoi gian bat mam va ty Ié song cia cay
ghép

Thoi diém ghép phu hop lam ting mirc
d6 twong hop giira goc ghép va canh ghép, vét
ghép mau lién, cay bat mam som, ty Ié bat
mam cao, tao diéu kién thuan loi cho cay sinh
truong tot, rat ngan thoi gian xuat vuon, Két
qua theo di cho thiy thoi diém bat mam ¢
cac cong thuc thi nghiém chénh léch nhau
khong dang ké, dao dong tir 16,33 - 20,00
ngay. Trong do, cong thirc 3 ghép tur 15/5 cd
thoi gian bat mam som nhét 1a 16,33 ngay
sau ghép, cng thuac 1 ghép tir 15/3 ¢6 thoi
gian bat mam muon nhat 1a 20,00 ngay sau
ghép.



Bing 1. Anh hwéng ciia thoi diém ghép dén thai gian bat mam va
ty Ié song cua cay ghép

Thoi gian bat dau

Ty lg¢ bat mam Ty I¢ bat mam

%?l:}g Thg;rrlléggan bat mam sau ghép sau ghép 30 ngdy  sau ghép 60
(ngay) (%) ngay (%)

1 15/3/2018 20,00 36,67 83,33
2 15/4/2018 18,67 31,11 81,11
3 15/5/2018 16,33 30,00 74,44
4 15/6/2018 17,00 32,22 12,22
5 15/7/2018 17,33 35,55 82,22
6 15/8/2018 17,00 34,44 84,45

CV % 6,0

LSDo 05 8,62

Ty Ié séng sau ghép 30 va 60 ngay cong
15/3 ¢6 ty 1é séng cao nhat dat 36,67% va
83,33%. Ty I¢é song sau ghép 60 ngay cua cac
cong thirc dao dong tur 72,22 - 84,45%, ty 1€
nay 1a trong ddi thap khi so sanh véi mot s6

loai cdy an qua khac nhu chanh, buoi,
xo0di.... Trong do, cong thuc 15/3 (83,33%),
cong thac 15/4 (81,11%), cong thuc 15/7
(82,22%) va cong thic 15/8 (84,45%) cao
hon cong thic 15/6 (72,22%) & muc tin cay
95%.

4.2. Anh huong cia thoi diém ghép dén kha ning sinh truéng cia canh 19c ghép

Bang 2. Anh hwéng cia thai diém ghép dén kha niing sinh truéng caa canh loc

ghép
Coéng Thoi gian Chiéu dai canh Igc (cm) Pwong kinh canh 16c (cm)
thirc ghép 60 ngay 90 ngay 60 ngay 90 ngay
1 15/3/2018 26,53 45,74 0,49 0,84
2 15/4/2018 25,66 47,62 0,45 0,83
3 15/5/2018 20,65 38,46 0,39 0,78
4 15/6/2018 19,33 37,74 0,42 0,74
5 15/7/2018 24,58 44,63 0,48 0,82
6 15/8/2018 25,06 45,57 0,46 0,81
CV% 6,6 4,0 3,5 34
LSDo 05 2,82 3,12 0,03 0,05

Tai hau hét cac thoi diém theo ddi, kha
nang sinh truong cua canh 16¢ ghép ¢ cong
thirc 15/3 va cdng thirc 15/4 dat 16n nht, tai
thoi diém nay nhiét do trung binh ngay dién
bién theo hudng tang dan, thuan loi cho sinh
treong cua canh ghép. Nguoc lai, & cong
thuc 15/5, cong thic 15/6 canh ghép c6 xu
hudéng nhé hon, do nhiét @6 khéng khi ¢ giai
doan nay tuong dbi cao, ning ndng két hop

83

véi am do thap, khong thuan loi cho sinh
trudng cua canh ghép.

Pén thoi diém ghép 15/7 va cong thic
15/8, cay sinh truong tét: Sinh truong canh
loc sau ghép 60 ngay: Chiéu dai canh loc &
cac cong thirc sau ghép 60 ngay dao dong tur
19,33 - 26,53cm, ddng thoi so sanh gitra cac
cong thuc 15/3, 15/4, 15/7, 15/8 vai cong
thic 15/5 va 15/6 c6 su khac biét vé chiéu
dai canh [gc & muc tin cay 95%. PBuong kinh



canh 16¢ 1a chi tiéu danh gia su phat trién cua
canh ghép trén diéu kién gbc ghép mai, qua
doé danh gia dugc muc do tuong hop gitra
canh ghép va géc ghép. Theo déi 60 ngay sau
ghép, duong kinh canh Igc tai cac cong thirc
dao dong tu 0,39 - 0,49cm. Trong d6 cong
thire 15/3 (0,49cm) cao nhat va thip nhét ¢
cong thuc 15/5 (0,39cm).

Sinh truéng canh 16c sau ghép 120
ngdy van thé hién thoi diém ghép 15/5 va
15/6 ¢6 sy sinh truong kém hon thoi diém
ghép khéc vé chiéu dai va duong kinh 16c ¢
muc tin cay 95%.

4.3. Anh hwéng cia thoi diém ghép dén kha ning tiép hop ciia canh ghép va géc ghép

Bang 3. Anh hwéng thoi diém ghép dén kha ning tiép hop ciia canh bo

ghép va goc ghép

Kha niing tiép hop sau ghép  Kha ning tiép hep sau ghép

. L 60 ngay 120 ngay
(t:r?',”g Thot gian — e DKcanh Chish DK ghc ‘ Chi s6

uc ghép : ; - : PK canh %

ghép ghép tiep ghép hép (cm) tiep

em) (m)  hep  (cm) 9P hep
1 15/3/2018 0,74 0,66 1,12 0,90 0,85 1,06
2 15/4/2018 0,77 0,71 1,09 0,96 0,92 1,04
3 15/5/2018 0,75 0,70 1,07 0,94 0,90 1,04
4 15/6/2018 0,76 0,69 1,10 0,93 0,88 1,06
5 15/7/2018 0,79 0,73 1,08 0,90 0,86 1,05
6 15/8/2018 0,81 0,74 1,10 0,98 0,93 1,05

Ghi chu: PK: Puong kinh

Tinh chi sé tiép hop theo két qua
Bang 3 cho thay kha nang tiép hop cua géc
ghép va canh ghép tuong ddi tét & giai doan
vuon wom. Sau 60 ngay ghép, chi s tiép hop
gitta duong kinh gbc ghép va duong kinh

canh ghép dao dong tir 1,07 - 1,12 cm. Tiép
tuc theo ddi dén 120 ngay, chi sé tiép hop
dao dong tir 1,04 - 1,06 cm. Trong qua trinh
theo doi chua c6 hién tugng chan voi, chan
huong.

4.4. Anh hwdng cia thoi diém ghép dén ty 1€ song va ty 1é xuat vuron caa cay ghép
Bang 4.4. Anh hwéng cia thoi diém ghép dén ty Ié song va ty 18 xuat vuon
cua cay ghép

Ty Ié cay song

Ty I€ cay dat tiéu

Cong thac Thoi gian gheép (%) chuin xuit viren (%)
1 15/3/2018 83,3 75,6
2 15/4/2018 81,1 73,3
3 15/5/2018 73,3 65,6
4 15/6/2018 70,0 63,3
5 15/7/2018 82,2 72,2
6 15/8/2018 77,8 70,0
CV% 3,4
LSDo,05 4,35
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Dua trén cé4c chi tiéu cay bo giéng theo
“Tiéu chuan qudc gia vé cay gidng bo - yéu
cau ky thuat TCVN 9301:2013”, két qua
theo ddi qua 6 thoi diém ghép cho thiy ty 18
séng cua cdy ghép dat 70,0 - 83,3%. Tuy
nhién khdng 6n dinh qua céc thoi diém ghép:
Ghép vao 15/3 dat ty 1& song cao nhit
(83,3%), trong khi d6 ghép vao 15/6 ty I¢
sbng chi dat 70,0%.

Tir Hinh 1 cho thay ty 18 xuat vuon dat
dinh diém ¢ cong thic ghép vao15/3 va thap

nhat & céng thirc ghép vao 15/6. Pong thoi
s0 sanh ty 1& xuat vuon cia ca 6 cong thuc o
do tin cay 95% thay c6 su khéc biét cd y
nghia gitta cong thuc 15/3, 15/4, 15/7, 15/8
vai cong thac 15/5, 15/6.

Nhu vay, thoi diém ghép thich hop cho
cay bo B3 1a vu xuan - he (15/3, 15/4) va vu
thu (15/7, 15/8) cho ty 18 cay xuét vuon tir 70%
tro 1én.
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45. Anh hwéng cia thoi diém ghép dén
hiéu qua kinh te

Dé lya chon duoc thoi diém ghép mang
lai hiéu qua kinh té cao nhat, chi phi san xuét

trén 1000 cay gbc ghép qua 6 thoi diém khéc
nhau da duogc tinh nhu bang 5.

Bang 5. Anh hwéng cuaa thoi diém ghép dén hiéu qua kinh té

Tong chi

Cong  Theigian S6 lwgng cay Tong thu (1.000 Lai thuan
thuc ghép Xuat vuon (1.000 dong) df‘; ng) (1.000 dong)

1 15/3/2018 756 22.680 11.800 10.880

2 15/4/2018 733 21.990 11.800 10.190

3 15/5/2018 656 19.680 11.800 7.880

4 15/6/2018 633 18.990 11.800 7.190

5 15/7/2018 722 21.660 11.800 9.860

6 15/8/2018 700 21.000 11.800 9.200

Ghi chu: Gia cdy bo ghép 30.000d/cdy nam 2018

Theo tinh toan, chi phi dé san xuét ra

1000 cay bo gbc ghép trong ca 6 thoi diém

déu 1a 11.800.000 dong. Tuy nhién, néu ghép

bo vao thoi gian 15/3 dem lai 13i thuan

10.880.000 dong, nguoc lai, néu ghép bo vao

15/6 thu dugc 13i thuan thap nhat 7.190.000
ddng, chénh léch 1a 3.690.000 ddng.

Cac thoi diém ghép 15/4 va 15/7

cling cho 13i thuan thu duoc lan luot 1
10.190.000 dong va 9.860.000 dong.

5. KET LUAN VA PE NGHI
5.1. Két luan

Thoi diém ghép thich hop cho bo B3
trén gbc ghép bo Nude giai doan vuon wom
tai Ph0 Tho la vao 15/3, 15/4, 15/7 va 15/8
Véi ty 18 xuat vuon dat trén 70%.
5.2. PE NGHI

Trén co s xac dinh thoi diém ghép

thich hop & vuon wom, can nghién ctu thoi
diém ghép cai tao bo B3 trén gbc bo Nusc 3

nam tudi & vuon nguoi dan dé cai thién ning
suit va chit luong qua bo ngoai san Xuét.

TAI LIEU THAM KHAO
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phét trién Rau hoa qua.

Hoang Manh Cuong (2010). Nghién cau
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bo phuc vu ¢dng tac chon tao giéng &
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Két qua binh tuyén mot sb cay bo uu ti
(Persea americana Mills.) tai Tay
Nguyén. Tap chi Khoa hoc va Phét trién.
05. tr. 572-576.

Tiéu chuan quéc gia vé cay gidng bo - yéu
cau ky thuat TCVN 9301:2013



ANH HUONG CUA VIRUS AU TRUNG TUI LEN TUOI THQ VA MOQT SO TAP
TINH CUA ONG MAT TAI VIET NAM

Plan Thant Ngoc? vi Pham Hong Thii 2

1 B4 modn Con tring, Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam
2 Trung tam nghién czzu Ong va Nudi ong nhiét déi, Hoc vién Nong nghiép Viét Nam
Dia ch/ email lién hé: lunamitsuki@gmail.com; lapis.lazuli.2201@gmail.com

TOM TAT

Viét Nam thudc khi hau nhiét d6i 1a diéu kién thuon loi cho phat trién ong, nhung ciing
1a mdi trudng thuan lgi cho cac dich bénh cua ong mat phat trién. Bénh virus 4u tring tui (SBV)
gay chét 4u tring va lam bién dang tuyén ham tiét sira caa ong thg. Muc tiéu cua nghién ctu
nay nham xéac dinh tac dong anh huéng cua SBV 18n tudi tho va mot sb tap tinh caa ong tho &
2 loai Apis cerana va Apis mellifera. Cac ong tho non méi vii hoa trong 24 gio dugc danh dau
va gidi thiéu vao dan theo ddi thi nghiém. Két qua thu dugc cho thay tudi tho cua ong tho cua
dan bénh ngan hon so vdi dan khoé (Apis cerana: 24,64 + 0.94 va 31,47 + 1,29 ngay; Apis
mellifera: 21,00 + 0.28 va 53,98 + 0.46 ngay) & mirc sai khac co y nghia p<0,0001. Mot sé tap
tinh cua ong tho & dan bi bénh va dan khoé lahoan toan sai khac (chiang han & dan bénh ong
tho dinh hudng sém hon, vé sinh 13 t6 nhiéu hon)

Tir khoa: Sacbrood virus, Apis cerana, Apis mellifera, tap tinh, tudi tho

ABSTRACT

Vietnam located in the tropical climate in which is a good condition for beekeeping
development, but also good environment of pathogen organism for honeybees. Sacbrood virus
(SBV) cause larvae dead and deformation of hypopharyngeal gland. This research would like
to know the impact of SBV on lifespan and some behaviors of Apis cerana and Apis mellifera
workers. Emerged workers in 24h were marked end introduced into the experimental honeybee
hives. The result show that lifespan of workers in SBV infected colonies is shorter than what
in healthy one (Apis cerana: 24,64 + 0.94 va 31,47 + 1,29 days; Apis mellifera: 21,00 + 0.28
va 53,98 + 0.46 days) at significal different level p<0,0001. Some behavior of workers in
healthy and diseased colonies are quite diference significally (such as earlier orientation flight,
cleaning cells more often in diseased colonies)

Keywords: Sacbrood virus, Apis cerana, Apis mellifera, behavior, longevity,

L rau, hoa qua, va cay trong Iy hat can ong thu

1. DAT VAN BE ) phan. Ning suat ciia cic cdy an qua c6 ong

~ Ong cung cap cho con ngudi CaC SaN 4y phén c6 thé tang tir 20 — 30%. CAC gia tri

pham c6 gia tri nhu: mat ong, sap ong, phan  4ng mang lai 14 rét 16n. Chiing khang nhing

hoa, sira cha, keor ong, noc ong. Ong mat tich cuc tham gia vao viéc cai tao méi truong

lam tang nang suat, pham chat cay rong  g4ng. can bang hé sinh thai ma con gép phan
théng qua viéc thu phan. Hon 90% cac loai
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trong viéc dem vé cho con ngudi cac gia tri
vé kinh té (Crane, 1990; Tam and chinh,
2004; Téng Xuan Chinh, 2008).

Viét Nam nam trong khu vuc nhiét doi
gi6 mua, khi hau néng 4m mua nhiéu, tham
thuc vat phong pht da dang. D6 1a diéu kién
dé nghé nudi ong phat trién, ciing 1a diéu kién
thuan loi dé cac bénh ong phét trién. Bénh 4u
trung tdi 6 ong do virus gay ra, c6 kha nang
lay nhidm rat cao, mot au triing bénh co thé
lay nhiém cho 3000 au tring khoe thong qua
hoat dong chdm soéc au tring cta ong tho
(Ball and Bailey,1991). Khi mac bénh ning,
dan ong c6 thé bi mat thé dan, bic bay va tan
rd sém hon so véi cac bénh khac do au tring
bi chét hang loat, khong c6 ong non ra doi
(Phiing Hitu Chinh va Vi Van Luyén, 1999).
Bénh virus 4u tring tdi hién nay gay ton that
rat 16n cho khdng nhiing trén cac dan ong noi
ma con cac dan ong ngoai (Phung Huu
Chinh, 2008; Thai et al., 2011).

Sacbrood virus gay chét au triing caa
ong tho da dugc cong bd (Ball and Bailey,
1991), lam thay d6i cdu tric tuyén ham
(Zhilan & Zongbing, 1985). Tuy nhién rét it
bao cao khoa hoc vé tac dong dén truong
thanh. Do d6 chung t6i tién hanh dé tai:
“Anh hwéng céa virus au trung tai
(Sacbrood virus) 1&n tudi the va mat sé tap
tinh ctia ong mat”. Muc tiéu cua nghién ctru
nham tim hiéu anh huéng cua virus 1én ong
tho lam co s& cho viéc nang cao suc khoe
dan ong dé phong chdng bénh 4u tring tai
trén ong mat.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

* Chuan bi dan ong thi nghiém: Chon
12 dan ong khoe (6 dan ong ndi Apis cerana,
6 dan ong ngoai Apis mellifera), dong déu vé
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s6 luong (3cau) dugc dat trong thung ong ¢6
mat kinh. Cac dan ong nay do Trung tam
nghién ctru ong va nudi ong nhiét déi cung
cap. DPan ong thi nghiém duogc chim soc theo
quy trinh nudi ong caa Trung tdm nghién ciu
ong va nudi ong nhiét dai.

* L&y bénh nhan tao dé ¢ cac dan ong
bénh (3 dan ong ndi Apis cerana, 3 dan ong
ngoai Apis mellifera): L4y mau bénh pham
phun 1én cac dan ong dé 1ay bénh. Khi dan
ong da nhiém bénh, tién hanh tha ong danh
dau vao, ddng thoi cling tha vao cac dan khoe
(3 dan ong ndi Apis cerana, 3 dan ong ngoai
Apis mellifera) 1am di chimg. Cac dan khoé
duoc dat tai 1 dia diém céch li véi dan bénh
khoang 10km (khoa N6ng hoc va phuong
Bach Pang, quan Hai Ba Trung, TP Ha Noi.

* Canh danh d4u va gigi thiéu ong non
vao cac dan ong:

Chon 1 cau c6 nhong gia sap ng, loai
bo ong tho réi cho cau vao budng sinh thai
(nhiét 6 35°C, am do 80%), lay toan bo ong
non (Mai g trong vong 24h) ra dé danh dau:

- Sir dung son danh diu vao phan lung
nguc cta ong. Cht y: khong dé day son vao
canh va mat ong, han ché t6i da viéc gay ton
thuong cho ong non, dung ciac mau khac
nhau cho cac ngay khac nhau.

- Cho khoang 30’ cho son bay bat mui
(ong la loai con tring rat nhay cam voi hoa
chat nén c6 thé sé bi kich dong vi mui son
qua ndng), tién hanh dem gidi thidu ong non
vao cac dan ong bang cach tha toan bo sé ong
tho trén 18n mat cau va xa cau (150 — 200 ong
danh dau/ dan).

* Quan sét va nghi nhan sé luong ong
da duoc danh dau theo thoi gian hang ngay
vao mot sé gio nhat dinh (9h séng va 4h
chiéu) tai cac vi tri khac nhau trong dan ong



ma & d6 thé hién cac tap tinh cua ong thg 3. KET QUA VA THAO LUAN
(khu vuc mat: ong luyén mat; khu vuc au 3.1. Anh hwéng caa Vi rat 4u trung tai 18n
tring: ong nudi dudng; khu vuc cratd: ong  tudi the ong the

di 1y phan lay mat; tudi tho dugc danh gia Sau thoi gian theo doi thi nghiém dan
tir khi tha cho dén khi o con trong o). ong ndi Apis cerana va dan ong ngoai Apis
* Toan bo sé licu duoc xit I théng ke mellifera cho ket qua duoc trinh bay tai bang

bang phan mén MiniTab 16. L

Bang 01: Tudi tho ciia ong the' ¢ dan ong khée va bi bénh 4u tring tai

Apis cerana Apis mellifera
Khoe Bénh Khoe Bénh
Tudi tho cao nhat (ngay) 54 47 72 31
Ngay ong F)ét dau giam so 15 13 a4 19
luong (ngay)
Tudi tho trung binh

. 31,47 +1,29 24,64 +0.94*** 53,98+0.46 21,00 +0.28***
(ngay)

Ghi chu: “***” la mirc sai khac co y nghia P<0,0001

Tai bang 1 cho thy riang ong tho trong 3.2. Hoat déng & khu 4u tring
cac dan bénh c6 tudi tho ngan hon ong tho Hoat dong cha yéu cua ong tho & khu
trong cac dan khoe. O Apis cerana, tudi tho au tring 1 cham soc 4u tring va don vé sinh.
trung binh cta ong thg trong cac dan khoe la Sy khac biét vé tap tinh giita ong tho ¢ dan
31,47 ngay tudi, trong khi ong tho ¢ cac dan bi nhidm virus au trang tai voi ong tho & dan
bénh chi c6 tudi tho trung binh 1a 24,64. O kho¢ la chdng phai lam viéc ¢ khu vuc nay
Apis mellifera, tudi tho trung binh caa ong nhiéu hon do phai don 4u tring bi chét. Ong
tho trong cac dan khoe la 53,98 con ong thg thg & dan bi bénh tap trung lam viéc ¢ khu
& cac dan bénh chi cd tudi tho trung binh 1 vuc Au triing véi sé luong nhidu hon ong the
21,00, ngan hon rat nhiéu so véi cac dan & dan khoe.O Apis cerana, tudi tho trung

khoe. binh cua ong thg lam viéc & khu vuc nay &
Nguyén nhan ciia viéc tudi tho ong tho dan bénh 1a 23.51 con ¢ dan khoe 14 20.81; &

& cac dan bénh bi rat ngan 12 do ching phai Apis mellifera, tudi tho trung binh cia ong

lam viéc qua nhidu. Viéc nay thé hien & hoat tho 1am viéc & khu vuc 4u tring cua dan bénh

dong cua ong tho & cac khu vuc Au tring, la 11.29 trong khi ¢ dan khoe la 12.80.

mat, phin va hoat dong nghi ngoi, bay ra

ngoai to.
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Hinh 01: Dién bién s6 lwgng ong the Apis

mellifera & dan khée va dan bénh
(Khu au trung)

3.3. Hoat d9gng ¢ khu vec mat

Su quan sat ¢ khu vuc mat chi chi ra
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rang c6 ong lam viéc ¢ khu vuc nay nhung

khong thé chi ra ching lam viéc gi.
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nh 04: Dién bién s6 lweng ong thg Apis
cerana ¢ dan khée va dan bénh
(Khu vuc mat)




3.4. Hoat ddng & khu vuc phan
Hoat dong cua ong thg ¢ dan bi nhiém
bénh virus au tring tdi voi ong tho & dan

khoé & khu vuc phan khéng cé nhiéu su
khac nhau.
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Hinh 05: Dién bién sé lwgng ong the' Apis

mellifera ¢ dan khée va dan bénh
(Khu vuc phan)

3.5. Hoat dong nghi ngoi

Nghi ngoi 1a hoat dong ma qua do6 ta
c6 thé biét duoc lugng cong viéc ma ong tho
phai lam nhiéu hay it. S6 lugng ong tho &
dan bi nhiém bénh virus u tring tdi so véi
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Hinh 06: Dién bién sé lwgng ong the Apis

cerana ¢ dan khée va dan bénh
(Khu vuc phan)

s6 lugng ong tho & dan khoé nghi ngoi quan
sat duoc rat khac nhau. Ong tho & dan khoé
nghi ngoi nhiéu hon so véi dan bi nhiém
bénh virus au tring tdi & ca Apis cerana va
Apis mellifera.
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Hinh 08: Dién bién sé lweng ong thg Apis cerana
& dan khoe va dan bénh (Nghi ngoi)



3.6. Hoat dgng bay

Hoat dong bay bao gom ca tap bay, bay
dinh huéng va bay 1am viéc. S6 luong ong
tho cua dan khoé bay ra ngoai nhiéu hon hin
s0 voi dan nhidm bénh virus au trang tai. S6
liéu quan sat duoc vé hoat dong bay ra khoi
t6 ctia ong tho bao gébm cac cong viéc nhu
bay dinh huéng, tim kiém ngudn phan hoa,
ldy phan hoa, lay nuéec... S6 lugng ong tho

O cac dan khoe manh thuong bay ra ngoai
nhiéu hon so v6i dan bénh. O ong Apis
mellifera, do thé dan yéu hon & ong Apis
cerana nén ong tho ¢ dan bénh bét dau bay
ra ngoai tir ngay tudi thir 3-4 con ong tho &
dan khoe bat dau bay lan dau & ngay tudi 8-
9; diéu nay chi ra rang ong tho & dan bi bénh
phai 1am viéc nang nhoc hon, cu thé la bay
ra ngoai sém hon.

40
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Hinh 09: Dién bién sé lwgng ong the Apis
mellifera ¢ dan khée va dan bénh (Bay)

3.2. Thao luan

Tudi tho cua ong tho 1a mét tinh trang
kiéu hinh vo cuing quan trong khong chi ddi
V6i dan ong ma con ddi véi ngudi nudi ong.
NG lién quan truc tiép dén thé dan va ning
suat san pham chung dem lai. Sy twong quan
giita cac yéu td sinh ly va giai phau, cung véi
cac co ché di truyén vé tudi tho da duoc
nghién cuau sau boi Rockstein & Miquel
(1973), Collatz & Sohal (1986). Winston
(1987) ciing cho rang sau khi vii hoa, tudi tho
cuia ong tho ¢6 thé kéo dai chi vai ngay cho
t6i gan 1 nam, phu thudc chia yéu vao cac yéu
t6 thoi tiét, ngudn thic dn, cac hoat dong
trong vong doi cua chling va yéu tb di truyén.

16
14
—&— Bay (Kho¢)
12 + —B— Bay (Bénh)
8 1 ? l‘
6 T V.

Hinh 10: Dién bién sé lweng ong the Apis
cerana ¢ dan khoe va dan bénh (Bay)

Khi nghién ctru v& vi rat au trang tdi Ball &
Bailey (1981) da ghi nhan su suy giam tudi
tho cua ong tho va mot sb tap tinh cua ching
ciing bi thay doi.

Két qua nghién cau trong bai nay
khong phai dé kiém ching cac co ché trén
ma d3 kiém tra thay duoc su anh huong cua
virus 4u tring tai 1én tudi tho ciia ong tho A.
cerana va A. mellifera. Bénh 4u triing tdi gay
chét 4u tring nhung tai sao su quan sat lai chi
ra rang ong tho caa nhitng dan bi nhiém vi
rat lai c6 tudi tho ngan hon so véi binh
thuong. Gia thiét dugc dua ra la “Ong tho
trong cac dan bi nhidm bénh virus 4u tring
ti ¢6 tudi tho ngan hon binh thuong do



chdng phai 1am viéc cat lyc hon dé thu don
cac 15 t6 chua au trung chét”. Sy lam viéc
nhiéu hon nay giy ra trang thai cang thang
va dan dén giam tho. Cac s6 liéu thu dugc tir
nghién ctru ciing cho thiy ong tho & dan bi
nhiém bénh virus au tring tai duoc nghi ngoi
it hon so voi dan ong khoe.

Mot nghién ciru khéc vé anh huong cua
céc hoat dong trong vong doi ong tho 18n tudi
tho cua chung ciing cho thay nhiing con ong
phai lam viéc nhiéu cd tudi tho ngan hon so
v6i nhitng con ong lam viéc it. Cu thé 13,
Hemped & Wolf (1988) di chi ra méi twong
quan d6i nghich gitra tudi tho cua ong tho va
s6 luot bay cua ching ciing nhu thoi gian roi
t6 twong ung. Ho ciing da tim ra mbi tuong
quan cung chiéu giira thoi gian nghi ngoi
trong té cua ong tho véi tudi tho caa ching.

Trong nghién cuu cua chdng toi, cac
dan ong khoe va bénh tuy dugc cach ly nhau
nhitng chiing déu duoc dit trong diéu kién
séng giéng nhau vé thoi tiét cling nhu ngudn
thire an... sao cho su d6i chting giira cac dan
khoe va bénh dugc dam bao khach quan
nhat. O cac dan bénh, du trang bi chét hang
loat, ong tho phai lién tuc viat xac au tring
chét ra ngoai, don vé sinh 15 t6 dan dén thay
d6i tap tinh, biéu hién bat binh thuong trong
mot s6 hoat dong nhu bay dinh hudng, liy
phan, don vé sinh, luyén mat... va hoan toan
phi hop véi céng bd cua Bailey & Ball
(1991), Ball & Bailey (1997), Ball (2000),
Abeil (2008).

4. KET LUAN

- Tudi tho cua ong thg ¢ dan ong bi
nhiém virus 4u tring tdi ngan hon dan ong
khoe.
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- Virus au tring tai c6 tac dong lam
thay doi tap tinh cua ong tho: & dan bénh it
duoc nghi ngoi hon ¢ cac dan binh thuong.
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NGHIEN CUU TUONG QUAN TREN TOAN BO HE GEN VE KHA NANG
CHIU MAN CUA CAY LUA O GIAI POAN MA TRONG PIEU KIEN MAN
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TOM TAT

Xam nhap min de doa dién tich va nang suat lGa & nhiéu nudc trén thé gisi. Vi vay,
nghién ctru vé viéc chon tao giéng lda chiu man mai 1a rat can thiét. Chang toi tién hanh danh
gia kha nang chiu man (SES) cua 1.332 gidng lda & diéu kién man nhan tao 60 mM NaCl &
giai doan ma. Nghién ctru tuong quan trén toan bo hé gen (GWAS — genome-wide association
study) vé SES cua 1.332 gidng va cua cac loai phu (gom 767 gidng thuoc indica, 375 gidng
japonica, 104 gidng aus, va 38 giong aromatic) duoc tién hanh bang phan mém FaST-LMM.
Cac SNPs vuot qua ngudng ¥ nghia (p < 0,0001) va & gan nhau trén clng mot nhiém sac thé
(khoang cach cac SNPs nho hon ngudng LD) dugc coi 1a mot QTL. Két qua chung toi xac dinh
dugc 12 QTL lién quan dén tinh trang SES duoc xac dinh & cac quan thé khac nhau, trong d6
c6 2 QTL & quan thé tong (1.332 gidng), 3 QTL ¢ quan thé indica, 7 QTL ¢ quan thé japonica,
1 QTL & quan thé aus, va khong c6 QTL dugc xac dinh ¢ quan thé aromatic. Trong sé do, co
3 QTL & céc ving c6 cac QTL lién quan dén kha ning chiu man dugc cong bé trude day gom
1 QTL & NST s6 4 (23,21 Mb), 1 QTL & NST s6 5 (28,41 Mb), va 1 QTL ¢ NST s6 12 (24,22
Mb). 3 QTL nay & ving c6 mang gen diéu khién kha ning chiu man cia cay laa nhu gen
OsBADH1, OsRan2, va gen ZFP252. Nhitng QTL con lai la cac QTL méi duoc xac dinh ¢ cac
quan thé trong nghién ciru nay. Didu nay s& cung cip thdng tin hiru ich trong nghién ctu va
chon tao gidng lGa chiu man vé sau.

Tw khoa: GWAS, chiu man, l0a, QTL, FaST-LMM

GENOME-WIDE ASSOCIATION STUDY ON SALT TOLERANCE IN RICE AT
SEEDLING STAGE IN GREENHOUSE

ABSTRACT

Salt threatens rice cultivation in many countries. Hence, breeding new varieties with high
salt tolerance is important. 1,332 rice accessions from 3K Rice Genome Project were selected
to evaluate salt tolerance via the standard evaluation score (SES) in hydroponics under 60 mM
NaCl at the seedling stage. The GWAS in the different panels were analyzed by using a
Factored Spectrally Transformed Linear Mixed Model (FaST-LMM) by FaST-LLM software.
A total of 12 QTLs associated with SES trait in different panels were identified by GWAS.
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Among them, three QTLs previously reported as related to salt tolerance were found: one QTL
in chromosome 4 (peak position at 23.21 Mb), one QTL in chromosome 5 (peak position at
28.41 Mb), and 1 QTL in chromosome 12 (peak position at 24.22 Mb). They were mapped in
intervals containing OsBADH1, OsRan2, and ZFP252 gene previously reported regulating salt
tolerance, whereas the others were novel QTLs. The identified QTLs, including well-known
genes and novel QTLs, would provide useful genetic information for future genetic

improvement of salt tolerance in rice.

Keywords: GWAS, salt tolerance, rice, QTL, FaST-LMM

I. PAT VAN DPE

Lua Ia cay luong thyc quan trong cho
hon mét nira dan sb trén thé giGi. Tuy nhién,
dién tich trong va niang suat laa dang bi suy
giam nghiém trong do x&m nhap man, nhat
la & cac nudc Nam va Pong Nam A (FAO
2012; Smajgl et al. 2015; Heffer and
Prud’homme 2017; Eckstein et al. 2018).
Trong khi d6, lta dugc coi la cay trong man
cam véi man, ngudng chiu man caa cay la 3
dS m? (Grattan et al. 2002). Céac giai doan
sinh truong khac nhau cting c6 kha nang chiu
man khac nhau, trong d6 giai doan nay mam
(nay mam dén ma) 1a giai doan man cam nhét
vai man (Lutts et al. 1996; Munns and Tester
2008).

Kha nang chiu man cta lda la mot tinh
trang s6 luong va dugc diéu khién bai nhiéu
gen (Munns 2005; Munns and Tester 2008;
Shi et al. 2017; Naveed et al. 2018; Liu et al.
2019). Nhitng thap ki gan day, cac nghién
ctu vé dic diém di truyén lién quan dén kha
nang chiu man cua lta dugc tap trung nghién
ctu. Tuy nhién, cac nghién ctru nay duoc
tién hanh chu yéu trén cac quan thé lai tir cac
cip bd me (Koyama et al. 2001; Sabouri and
Sabouri 2008; Alam et al. 2011; Kanawapee
etal. 2011; Reddy et al. 2017). Phuong phap
nay c6 uu diém vé mit théng ké vi sir dung
Cac ca thé da c6 kiéu gen duoc xac dinh &
mot locus nhat dinh. Tuy nhién, phuong

96

phép nay c6 han ché vé mirc @6 phan giai nén
khoang tin cay cua céc locus tinh trang sb
luong (QTL) Ién. Nhitng nim gan day,
nghién clru twong quan trén toan hé gen
(genome-wide association study - GWAS)
duoc tién hanh va xac dinh dugc nhiéu
QTL/QTN hoic céc gen lién két vai nhiéu
tinh trang. Uu viét cia GWAS la muc do
phan giai cao do sy két hop da dang, tu
nhién, va lau doi gitra cac ca thé trong quan
thé phan tich. Nhiéu QTL/gen lién quan dén
kha nang chiu man cua cay lta da dugc xac
dinh bang phuong phap nay (Shi et al. 2017;
Naveed et al. 2018; Batayeva et al. 2018; Liu
et al. 2019).

Tuy nhién, c&c nghién ctu trude day
phan 16n tap trung vao kha niang chiu man
cua cay lda & nong do min cao, trong khi do
man trén doéng rudng trong lua chi & muac
trung binh. Hon nira, cac nghién ctu trudc
vé GWAS ciing chi tién hanh trén mot quan
thé c6 sé luong ca thé khong qué 16n, chua
c6 nghién ciu trén mot quan thé 16n trén
1.000 c4 thé. Do d6, nghién ctiu nay cua
chung t6i dwoc tién hanh nham xéac dinh cac
QTL lién quan dén kha niang chiu man cua
cdy lda & didu kién nhiém man trung binh ¢
giai doan d¢ nhanh trén 1.332 ca thé thuoc
cac loai phu khac nhau.



IL VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién cau

Vit liéu nghién ciru gdbm 1.332 gidng
lta duoc thu thap tr 68 nudc, dugc luu gitr &
Vién Nghién ciu lGa thé gigi, thuoc du an
giai trinh ty 3.000 gen IGa trong. Quan thé
nay gdom 767 giéng thudc loai phu indica,
375 gibng japonica, 104 giéng aus, 38 giéng
aromatic, va 48 giéng admixed (nhém trung
gian lai gitra cac loai phu).
2.2. Phwong phap nghién ciru

+ Thi nghiém thay canh duoc tién
hanh ¢ nha ludi thuoe Pai hoc Cong giao
Louvain, Vuong qudc Bi, tir thang 11 dén
thang 12 nam 2019. Piéu kién thi nghiém
trong nha ludi dugc cai dat @ mac 30°C/25°C
ngay/dém, do am 85%-95%, 16 gio chiéu
sang trén ngay, va cuong do anh sang 250-

300 pumol m? st PPFD & phia mat trén cua
chau. Hat giéng duoc gieo truc tiép vao cac
15 trén khay dwoc dit ndi trén chau cé chira
dung dich Yoshida c6 bo sung luong mudi
NaCl & néng d6 60 mM. M&i khay gém 360
15, mdi 16 duoc gieo 3 hat rdi sau d6 chi gitr
lai 1 cay/I (sau 5-6 ngay). Tong sé khay thi
nghiém 1a 4 khay. Thi nghiém duoc bé tri
theo phuong phap thiét ké bd sung khdi ngau
nhién (augmented RCBD, Federer and
Raghavarao, 1975, Nguyén Dinh Hién,
2014), sir dung 18 giéng kiém tra duogc lap
lai @ mdi khay. Cac chau dugc thay méi dung
dich sau khi gieo 7 va 10 ngay, va dugc luan
chuyén vi tri hai lan/tuan. Sau 2 tuan, tat ca
cdy ma & cac chau duoc danh gia chi sé chiu
man dua trén thang diém SES (Standard
Evaluation System, IRRI, 2013) nhu bang 1
dudi day.

Bang 1 Panh gia kha ning chiu min dya vao thang diém SES theo IRRI (2013)

Piém  Triéu chitng Xép loai
1 Sinh truéng binh thuong, khdng cd triéu ching o la Chiu man tot
3 Sinh truong gan nhu binh thuong nhung dau 14 hoac mét it lac6  Chiju man

mau tring hoac bi cuon lai

5 Sinh truéng bi giam manh, hau hét cac 14 bi cudn lai, chi c6 mot

Chiu man trung

it 1a co thé dai ra o , , binh
7 Sinh trudng bi ngung, hau hét céc la bi khé, mot so cay bi chét Nhiém man
9 Pa s0 cay bi chét Nhiém man cao

+ Sy mét can bang lién két (Linkage
disequilibrium decay — LD): LD cta 5 quan
thé gom quan thé tong, indica, japonica, aus,
va aromatic duoc tinh toan dua trén 20%
téng s6 SNPs. Ching tdi tinh toan r? va du
doan LD bang phan mém PLINK 1.9
(Purcell et al. 2007). Cau trac duoc st dung
la “--r2 --ld-window-kb 1000 --ld-window
9999 --ld-window-r2 0”. Cac cap chi thi
nhém theo nhdm 1 kb va tinh trung binh cua
mdi nhdm, Gia tri ti 16 LD dugc xac dinh &
vi tri gié tri trung binh cua r? giam xudng mot

97

nira so vGi gia tri toi da cua r? (Huang et al.
2010; Shi et al. 2017).

+ Tinh twong quan trén toan bo hé gen
(GWAS — genome-wide association study):
Tong s6 1,011,601 GWAS SNPs duoc tai vé
tu kho dir liéu Rice SNP-Seek (https://snp-
seek.irri.org, (Mansueto et al. 2016)).
588.792 SNPs ¢ tan suét allele hiém > 5%
va ti 1& thiéu < 5% duoc giit lai dé phan tich.
Sau dé, chung t6i Iya chon ngau nhién 40%
tong s6 SNPs va thu dugc 235.210 SNPs.


https://snp-seek.irri.org/_download.zul;jsessionid=2A3065C6CFA64AACAA68FFAFE3C6CEF4
https://snp-seek.irri.org/_download.zul;jsessionid=2A3065C6CFA64AACAA68FFAFE3C6CEF4

GWAS was duoc phan tich bing phan
mém FaST-LMM (Factored Spectrally
Transformed Linear Mixed Model, Lippert
et al. 2011). Trong d6, chung t6i lya chon
ngau nhién 1% téng s6 SNPs dé tinh toan su
twong dong vé dic diém di truyeén giira cac
gidng. Phan tich thanh phan chinh (PCA -
Principal components analysis) cua 588,792
SNPs duoc tién hanh bang phan mém
PLINK 1.9 (Purcell et al. 2007). Sau do, cac
gia tri riéng (eigenvalue) cua ba thanh phan

II. KET QUA VA THAO LUAN
3.1. Sw da dang vé kiéu hinh

Céc gibng lua trong thi nghiém cd kha ning
chiu min khac nhau. G mac man trung binh 60 mM
NaCl nhu trong thi nghiém, da sb cac giéng co kha
nang chiu man & diém 3 (chiu man) va diém 5 (chiu
man trung binh) (Hinh 1). Xét gi4 tri trung binh,
nhém aromatic ¢6 kha ning chiu man tét nhat
(diém 3,47), tiép theo 1a nhém admixed (diém
3,96), nhdm aus (diém 4,19), 2 nhdém japonica va
indica c6 kha nang chiu man tuong duong nhau

(diém 4,22).

3.2. Phan tich thanh phan chinh va sy mat
can bang lién ket caa quan the

Két qua phan tich thanh phan chinh
(PCA) cua quan thé 1.332 gidng lta cho thiy
ba thanh phan chinh dau tién PC1, PC2, va
PC3 giai thich 43,0%, 17,3%, va 7,4% su
bién dong cua quan thé, trong khi cac thanh
phan con lai chi giai thich it hon 5% sy bién
dong nay. Biéu d6 hai thanh phan chinh PC1
va PC2 & Hinh 3 cho thiy c6 3 cum gidng
dugc hinh thanh va c6 dic tinh di truyén hoc
khéc nhau la cum gibng indica, cum gidng
japonica, va cum gidng aus. Cac gidng thudc
aromatic c6 dac diém di truyén hoc gan véi
cac gidng japonica, con cac giéng thudc
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chinh déu tién duoc lya chon va str dung nhu
cac gia tri hiép bién (covariate data). Gia tri
giol han c6 y nghia (significant threshold)
duoc xac dinh p < 0.0001 (-logio p > 4). Khi
cac SNPs vuot trén gia tri gidi han nay va
cing nam trong ving c6 khoang cach nho
hon gia tri LD thi duoc coi la 1 QTL. SNP
c6 gia tri p nho nhat duoc goi 1a vi tri dinh
cia QTL. Biéu dd Manhattan va Q-Q duoc
vé& dua trén két qua GWAS bing phan mém
R 3.4.2, g6i “GAPIT” (Zhang et al. 2010).

admixed aromatic aus indica japonica

Frequency

[l L

7 SES

Hinh 1 Tén suat xuat hi¢n kiéu hinh (SES)
cuaa céc giong Ida thi nghiém

nhoém trung gian admixed c6 dic diém di
truyén hoc khong ¢ dinh, phan bd trén toan
biéu do. Két qua nay cho thay khi nghién ctu
su twong quan trén toan hé gen cua quan thé
1.332 gidng nay can luu y dén cau tric cua
quan thé, va ¢ déy 1a sir dung két qua phan
tich thanh phan chinh nhu cac gia tri hiép
bién.

Két qua phan tich ti 16 mat can bang
lien két (LD decay rate) cua cac quan thé
gidng laa ciing cho thiy c6 su khéc biét giira
c4c loai phu va nhom gidng (Hinh 3). Céc
gidng thugc indica c6 sy mat can bang lién
két nhanh nhat (114 kb), sau d6 dén cac
gidng thudc aus (200 kb), cac giéng thuoc



japonica (355 kb), va cudi cing la cac gidng
thuoc aromatic (374 kb). Xét vé quan thé
téng 1.332 gidng, ti 1&6 mét can bang lién két
14 290 kb. Do d6, khi tim ving QTL, can cin

1332 genotypes

PC1

Hinh 2 Biéu d6 phan tich thanh phan chinh (PCA)

ciia hai thanh phan PC1 va PC2 cia cac quan thé
IGa thi nghiém dwa trén phan tich 588.792 SNPs

3.3. Phén tich twong quan trén toan h¢ gen
ve kha niang chiu man

Phan tich tuong quan trén toan hé gen
vé kha ning chiu man cia cac quan thé lua
véi 235.210 SNPs dé phan tich, 59.000 SNPs
dé tinh toan sy twong dong vé mat di truyén,
va 3 thanh phan chinh da xac dinh duoc cac
QTL lién quan dén kha nang chiu man cua
cay lda & giai doan ma (Hinh 4). Két qua vé
biéu d6 Q-Q & Hinh 5 cho thdy md hinh si
dung ¢ phan mém FaST-LMM la phd hop
véi cac dir liéu o trong bai, va phu hgp véi
két qua ¢ biéu ¢6 Manhattan. Khi dit ngudng
t6i thiéu c6 ¥ nghia p < 0.0001 (-logiop > 4),
chung t6i d4 tim ra cac SNP trién vong. Sau
do, két hop giira cac SNPs trién vong trén
ciing mot nhidém sic thé (NST) va véi gia tri
LD cuaa cac quan thé, ching toi di xac dinh
dugc 12 QTL trién vong ¢ Bang 2. Trong s6
nay, chi ¢ duy nhat 1 QTL (¢ NST s6 1, vi
tri dinh 41,18 Mb) dugc xac dinh & ca 2 quan
thé tong va indica. 11 QTL con lai chi dugc
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ctr vao gia tri dinh cia QTL va ti 1& mat can
bang lién két caa mdi nhém gidng/loai phu
dé xac dinh.

Populations

LD (%)

Japonica (375 accessions)
Whole panel 2 (1332 accessions

200 400 00
Distance (kb)

Hinh 3 Biéu d6 phan tich sw mét can bing lién
két (LD decay) caa cac quan thé Ida thi nghiém

xac dinh & duy nhat mot quan thé. Két qua
phan tich GWAS trén quan thé tong xac dinh
dugc 2 QTL, quan thé indica xac dinh dugc
3 QTL, quan thé japonica xac dinh duogc 7
QTL, va quan thé aus xac dinh duoc 1 QTL,
trong khi quan thé aromatic khong xac dinh
duoc QTL nao.

Chung tdi tim kiém céc thang tin lién
quan dén cac QTL trién vong nay tir ngudn
dir liéu Q-TARO (Yamamoto et al. 2012) va
MSU (Kawahara et al. 2013). Két qua cho
thy 3 trén tong s6 12 QTL nay thuoc nhiing
ving da duoc cong b 1a co lién quan dén
kha nang chiu man cua cay lta. gSES60_4.4
(NST sb 4, vi tri dinh 23,2 Mb) c6 chaa gen
OsBADH1, qSES60 5.4 (NST s6 5, vi tri
dinh 28,41 Mb) c6 chtra gen OsRan2, va
qSES60_12.3 (NST s6 12, vi tri dinh 24,22
Mb) c6 chua gen ZFP252 diéu khién kha
nang chiu man cua cay lda (Hasthanasombut
et al. 2011).
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Hinh 4 Biéu d6 Manhattan va Q-Q ciia nghién ciru twong quan toan bd hé gen vé kha
ning chiu min caa cay lGa & giai doan ma caa quan thé tong 1.332 giong (A), quan thé
indica (B), quan thé japonica (C), quan thé aus (D), va quan thé aromatic (E). Miii tén chi Vi
tri QTL c6 mang gen chiu mdn dwoc cong bé triede day
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Bang 2. Danh sach 12 QTL lién quan dép kha nang chiu man ¢ giai doan ma dwgc xac
dinh tir c&c quan thé Ida thi nghiém

oTL NST Vitridinh  Téng Indica Japonica  Aus  Cacgen/QTLs
(Mb) 1332G 767G 375G 104G di xac dinh
qSES60_1 1 41,18 8.50E-05 7.80E-05
qSES60_4.1 4 3,96 2.07E-06
qSES60 4.2 4 6,04 2.66E-06
qSES60_4.3 4 6,31 8.28E-07
OsBADH]1,
chiu man
qSES60_4.4 4 23,21 6.40E-05 (Hasthanasomb
ut et al. 2011)
qSES60_5.1 5 0,43 5.53E-05
gqSES60_5.2 5 1,76 1.44E-05
qSES60_5.3 5 8,14 2.01E-05
OsRan2, chiu
qSES60_5.4 5 28,41 1.02E-05 man (Zang et
al. 2010)
BESOAZ 1p 1567 4.89E-05
BESOLZ 12 236 1.54E-05
ZFP252, chiu
qSES60 12. i man va chiu
3 12 24,22 6.51E-05 han (Xu et al.
2008)
IV. KET LUAN VA PE NGHI LOI CAM ON

Nghién ctru trong quan trén toan bo hé
gen cua 1.332 giéng va cac loai phu bang
phuong phap FaST-LMM, ching t6i da xéac
dinh dugc 12 QTL lién quan dén kha ning
chiu man cua lia ¢ giai doan dé nhanh trong
diéu kién man nhan tao & muac trung binh.
Trong s6 do, c6 3 QTL & ving c6 QTL lién
quan dén kha ning chiu man duoc cdng bd
trude d6 va 9 QTL méi duge xac dinh. Diéu
nay cung cap thong tin hitu ich trong nghién
ctu va chon tao gidng Iua lién quan dén kha
ning chiu man. Tuy nhién, dé dam bao tinh
chinh xac va tim ra cac gidng mang gen quy,
cac QTL nay can duoc tap trung danh gia, tim
ra cac gen lién két vai tinh trang nay.
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Nghién ctru nay duoc hd trg mét phan
kinh phi bai du an Viét — Bi thudc quy
ARES-CCD.
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NGHE THUAT KIEN TAO CANH QUAN PHU TUY LY VUONG,
THUA THIEN HUE, VIET NAM

Pliam Thy Bich Phuong””, BFH X Chen Zhongyrd

1 Hoc vien Nong nghiép Viét Nam, Ha Ngi, Viéet Nam
2 Pai hoc Trurong Giang, Ho Bdc, Trung Quéc
“Tac gia lién hé: Pham Th; Bich Phirong (ptbichphuong89@gmail.com)

TOM TAT

Pha Tuy Ly Vuong dugc xay dung dudi tridu Nguyén (1802-1945), 1a cong trinh kién
tric tiéu biéu cho nghé thuat kién tao canh quan Viét Nam thé ky X1X. Vi myc dich phan tich
lam rd gié tri nghé thuat kién tao canh quan pha dé duéi triéu Nguyén, nhém nghién ctru da
tién hanh diéu tra nghién ctu va phan tich tong hop nghé thuat kién tao canh quan phu Tuy Ly
Vuong trén phuong dién bd cuc canh quan, thi phap xt ly khong gian canh quan, kién tric
canh quan va cay xanh canh quan. Két qua nghién ctru cho thay nghé thuat kién tao canh quan
Pha Tuy Ly Vuong thé hién rd nét tinh dic trung van héa ciia dan toc Viét Nam trong tridu dai
nha Nguyén va thich nghi vai diéu kién tu nhién cua dia phuong. Ngoai ra, tu tuang Nho gido,
Phat gido va phong cach thiét ké vuon Phap ciing anh huong ti nghé thuat kién tao canh quan
pht Tuy Ly Vuong thong qua bb cuc canh quan.

Tiwr khoa: Canh quan, Vuon tu gia, Vuon canh Viét Nam.

THE ART OF MAKING GARDEN OF TUY LY VUONG CLASSICAL PRIVATE
GARDEN IN HUE, VIETNAM

ABSTRACT

Tuy Ly Vuong garden was built during the Nguyen dynasty (1802-1945), is a typical
architectural work for the Vietnamese landscape construction art in the nineteenth century.
With the purpose of analyzing and clarifying the value of the tectonic art of the tectonic
landscape under the Nguyen dynasty, the research team has conducted research investigations
and analyzed the art of landscape tectonic art of Tuy Ly Vuong garden in terms of landscape
layout, methods to handle landscape space, landscape architecture and landscape greenery. The
research results show that the landscape tectonic art of Phu Tuy Ly Vuong garden clearly shows
the cultural characteristics of the Vietnamese nation during the Nguyen Dynasty and is adapted
to the local natural conditions. In addition, Confucian thought, Buddhism and French garden
design style also influenced the landscape tectonic art of Tuy Ly Vuong garden through
landscape layout.

Key words: Landscape, Private garden, Vietnam garden.
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1. PAT VAN PE

Kién tric canh quan 1a mot linh vuc
thuoc nganh khoa hoc canh quan, dang phat
trién manh mé& va da gat hai duoc nhiing
thanh tyu nghién ciu nhét dinh tai cac nuéc
phét trién trén thé gidi. Bén canh sy phat
trién cua canh quan hién dai, canh quan c6
dién mang gi4 tri dic trung vin héa dan toc
va dong vai trd quan trong trong su phat trién
cia nganh khoa hoc canh quan. Kién tric
canh quan ¢ dién dugc phan thanh hai
truong phai chinh 1a canh quan c6 dién
phuong Dong (dai dién c6 vuon Trung Quéc
va vuon Nhat Ban) va canh quan c6 dién
phuong Tay (dai dién c6 vuon Y, vuon Phap
va vuon Anh) (Zhou, 2014). Nhiing nghién
ctru trén canh quan cb dién cha yéu tap trung
nghién ctu bb cuc canh quan, tha phap xu ly
khong gian canh quan, nghé thuat kién trac,
cay xanh, gia tri van hoa nghé thuat,....
(Chen, 2013). Kién tric canh quan co dién
Viét Nam duoc biét dén qua nhitng nghién
ctru vé nghé thuat kién tao canh quan vuon
cung dinh Hué (Nguyen, 2013; Phan Thanh
Hai, 2013), kinh thanh Hué (Phan Thuan An,
2017), nha vuon xt Hué (Nguyédn Hiu
Thong, 2008; Pham, 2019) va tac pham hdi
tc vé kinh thanh Hué cua Michel Puc
Chaigneau (2016). Két qua cua nhiing
nghién ciru trén chu yéu dé cap dén khia canh
lich str, vin hoa va kién tric canh quan. Vi
muc dich nghién ctu 1am rd nghé thuat kién
tao canh quan phu dé duéi triéu Nguyén, yéu
cau dit ra 1 can tap trung nghién cau mot
cach toan dién. Ngoai viéc phéan tich nhirng
yéu t6 nén tang lich str, vin hoa — x4 hoi cua
qudc gia, can tap trung nghién ctu bd cuc
canh quan, tha phap xu ly khong gian kién
trdc canh quan va cay xanh canh quan.
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Vuon canh duogc phan chia thanh ba
loai chinh 1a vuon hoang gia, vuodn tu gia va
vuon tén gido. Trong d6, vudn tu gia chi yéu
tap trung xay dung tai khu vuc quanh hoang
cung noi vua chua cu tru, 1a noi cu tra cua
tang 16p quan lai, dia chu, thwong nhan giau
¢ (Luo et al., 2010). Dudi sy anh hudng cua
cac cudc khang chién chéng giic gitt nudc
qua cac thoi ky, vuon tu gia Viét Nam da bi
tan pha va thay d6i kha nhiéu. Ngay nay,
trong quan thé kién tric kinh d6 Hué con bao
tdon duoc mot sd nha vuon tiéu biéu. Mot
trong s6 nhitng nha vuon d6 1a phi Tuy Ly
Vuong, mang trong minh gia tri lich sir van
hoéa va vin hoc nghé thuat dic trung cua tridu
Nguyén, dugc thé hién rd nét thong qua nghé
thuat kién tao canh quan khudn vién phu.
Nam 1991, phu Tuy Ly Vuong da dugc cong
nhan 1a di tich quéc gia va dugc bao ton cho
dén nay.

Bit nhip cung voi sy phat trién caa
nganh kién tric canh quan tai Viét Nam, dic
biét trong linh vuc canh quan ¢ dién, nhém
nghién ctu da tién hanh nghién cau “Nghé
thudgt kién tgo cinh quan phi Tuy Ly
Vwong, Thira Thién Hué, Vigt Nam”. Két
qua cta nghién ciu nay cé nhitng dong gop
nhét dinh cho su phét trién chung caa nganh
kién tric canh quan, 13 co so tai liéu tham
khao cho nhitng nghién cuu trong va ngoai
nudcC.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciu

Pbi tuong nghién ctu 1a canh quan
khuon vién pht Tuy Ly Vuong Nguyén
Phic Mién Trinh, toa lac tai s6 140 dudng
Nguyén Sinh Cung, thanh phb Hué, tinh
Thira Thién Hué, Viét Nam.



2.2. Phwong phap nghién ciru

Phuong phap diéu tra thuc dia: s
dung thiét bi chuyén dung nhu thudc do
chiéu dai, chiéu cao, may dinh vi vi tri tién
hanh do dac chinh xac kich thudc khubn
vién va cac hang muc kién trGc canh quan
trong pht Tuy Ly Vuong nhu nha chinh,
cong tam quan, binh phong, giao théng
chinh, vuon qua,...

Phuong phép diéu tra phong van: tién
hanh diéu tra phong van can bo Sé van hoa
va thé thao tinh Thura Thién Hué - 6ng Tran
Van Diing va nguoi chu ty phu Tuy Ly
Vuong - 6ng Nguyén Phuéc Vinh Phii. Thu
thap thong tin so c4p va tha cip lién quan
dén Tuy Ly Vuong va qua trinh xay dung
va bién d6i cua khuén vién phu dé.

Phuong phap nghién ctu tai liéu:
théng qua viéc thu thap tai liéu tht cap, tién
hanh phan tich danh gia va tong hop nhiing
tai li¢u trong va ngoai nudc trong pham vi
nghién ciru cua dé tai.

Phuong phap xac dinh tén loai thuc
vat: thdng qua viéc diéu tra hién trang cay
xanh trong khudn vién phu Tuy Ly Vuong,
tién hanh xac dinh chinh xac tén khoa hoc
ctia c4c loai thuc vat dura theo hé théng phan
loai thuc vat hoc cua tac gia Pham Hoang
Ho.

Phuong phap xt Iy s6 liéu: S liéu diéu
tra dugc xir ly va phén tich bang cac phan
mém V& ky thuat autocad, dung hinh va xt
ly hinh anh bing phan mém photoshop,
sketchup va lumion.
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3. KET QUA NGHIEN CUU
3.1. Phan tich cong nang khuon vién phu
Tuy Ly Vuong

Khudn vién pha Tuy Ly Vuong cé
tong dién tich khoang 1919m?, duoc phan
chia thanh 05 khu cong ning nho, bao gém
duong giao théng chinh, khu sén trung tam,
khu kién trc va khu vuon cdy (hinh 1).
Trong do, dién tich khu giao théng chinh la
154m?, chiém 8.03% tong dién tich khuén
vién phu dé. buong giao théng chinh co
cong nang lién két cong tam quan véi khu
san trung tam, khu kién triic va vudn qua,
dugc phan thanh hai nhanh duong thang dai
khoang 35m va chiéu rong 1,5m, nén lat
gach. Trong khuén vién pha Tuy Ly Vuong
c6 hai khu san trung tdm nam ¢ giira khu kién
trac va duong giao thdng chinh, téng dién
tich 282m?, chiém 14.7% tong dién tich
khudn vién phu d¢. bay 1a khu vuc canh
quan chinh, phdi két binh phong, tiéu pham
trang tri nghé thuat va hoa cay canh tao nén
tiéu canh chinh trong khu vuc nay. Khu kién
tric bao gom tir dudng, noi tho phung mau
than ngai Tuy Ly Vuong la ba Lé Thi Ai, tir
duong 6ng Tuy Ly Vuong va nha phu. Khu
vuc nay co dién tich 342m?, chiém 17,82%
téng dién tich khuén vién phu dé, c6 chuc
nang la noi tho phung, noi sinh hoat va luu
trir ctia gia dinh nguoi chu ty. Khu vuon cay
c6 dién tich 1141m? chiém 59,46% tong
dién tich khuén vién phu Tuy Ly Vuong,
trong céc loai cdy an qua va cdy canh quan
tao 1&n mot hé sinh thai cay tréng phong ph,
cd chirc nang cai tao vi khi hau khuén vién
phu dé va cung cap ngudn trai cy, rau xanh
phuc vu sinh hoat hang ngay (bang 1).



Bang 1: Bang thong ké dién tich khu cong ning trong khudn vién phi Tuy LY Vwong

(2019)
STT Khu cong ning Dién tich (m?) Ty Ié (%)
1 Khuén vién phi Tuy Ly Vuong 1919 100
2 Khu giao théng chinh 154 8,03
3 Khu san trung tam 282 14,70
4 Khu kién truc 342 17,82
5 Khu vuon qua 1141 59,46
Om 2m  5m 10m
LI 1 |

Ghi chu:
® Cong tam quan
® Binh phong 1
® Tu dudng than mau
@ Binh phong 2
® Tu duong Tuy Ly Vuong
® Nha phu
Khu giao thong chinh
. Khu sén trung tam
Khu kién triic
. Khu vuon qua

Hinh 1: Mit bing cong ning khuén vién phit Tuy Ly Vwong
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3.2. Phan tich bd cuc khdng gian va thii Vi tong dién tich khudn vién han che
phap nghé thuat xir ly khdng gian khuén khoang 1919m?, phii Tuy Ly Vuong duoc Xir

vién phi Tuy Ly Vuong ly khong gian thdng qua thi phép nghé thut
Khuon vién phu Tuy Ly Vuong duoC 5o sanh va phan ting canh quan, giip mé
bo tri xay dung theo bo cuc huéng ndi.  rong khong gian khudn vién phu dé ca vé

Hang muc kién tric dwoc b tri trén truc chiéu rong va chiéu cao, tranh xa sy nham
chinh ciia phit d¢ theo phuong bac nam, ddy  chan va don diéu trong khong gian canh
la truc canh quan chinh caa phu d¢, bé tri quan. Thu phap nghé thuat so sanh duoc &p
cong tam quan, tr dwong mau than, tr  dung trong bé cuc canh quan, mat do cAc
duong Tuy Ly Vuong, binh phong, ticu hang muc cdng trinh tap trung vao truc trung
canh,... tao nén mot khong gian tap trung & tam béc — nam tao nén su dbi lap véi khong
vi tri trung tam phu d¢. Khong gianram mat ~ gian vuon cay bao boc bén ngoai trén tng
cia vuon cdy xanh dugc vi nhw tam 4o giap thé b cuc cua phi Tuy Ly Vuong. Ngoai ra,
bao boc bén ngoai khudn vién phu dé¢. Khu  khong gian thoang dang cua hai khu san
vuc nay trong da dang chung loai cay xanh chinh ciing dugc so sanh di lap vai khdng
tao Ién mot hé sinh thai thuc vat, tao bong  gian ram mat cua khu vuon cay trong noi
mat va ngan céch khong gian trong khuodn phi. Thu phap nghé thuat phan tang canh
vién phu dé véi bén ngoai, kién tao khéng quan dugc ap dung dua vao do cao khong

gian yén tinh va thanh binh cho ndi phu,  gian, phan chia thanh 3 ting canh quan, bao
tranh xa nhﬁng x6 bé, 6” a0 hén ngoéi phu g@m té“lng canh quan nén’ tﬁng canh quan
Khong gian duong giao thong chinh gitt vai  gifra va ting canh quan gan. Tang canh quan
tro 1a cau ndi gitra khubn vién noi pha voi nén bé tri trdng cay than gd cao to. Tang
khdng gian bén ngoai (hinh 1). canh quan gitra b tri cac hang muc kién triic

va trong cay bui. Tang canh quan gan b tri
tiéu canh nho va hoa bui sat mat dat (hinh 2).
16.54m 18.63m 6.89m 13.93m

5.0m
® ® ® ® o
! s | § P e

v N Tang canh quan nén

~/  Ting canh quan giira

Tang canh quan gin
Pl -icvin

Hinh 2: Ban vé mat dieng khong gian phi Tuy Ly Vwong

3.3. Nghé thuat trang tri kién trac binh phong. Pay 1a dic trung nghé thuat kién
tric thoi Nguyén con luu giir cho téi ngay
nay.

Kién trac 12 hang muc khong thé thiéu
trong san vuon canh quan. Bén canh gia tri
cong nang, kién tric con mang gia tri thdm  3.3.1. Ngh¢ thugt kién trdc nha tir dueong
my dic trung cho mdi cong trinh. Diém noi Phi Tuy Ly Vuong xdy dung hai nha
bat cua kién trdc phu Tuy Ly Vuong 1a hai tir duong, bao gdm ngdi tir dudng mot gian
can nha tir dudng, cong tam quan va hai bic hai chai cao 5,8m, dién tich 118m2, tho

108



phung mau than ngai Tuy Ly Vuong (hinh 3)
va ng0i tir duwong ba gian hai chai cao 6m,
dién tich 183m?, thd phung ngai Tuy Ly
Vuong (hinh 4). Nha tir duong dugc xay
dung bang gach, st dung két ciu “trung
thiém diép 6¢” chi dao noc sau nha cao hon
noc trudc nha, mai lop ngoi liet. Két cau diac
trung phan mai nha thé hién rd nét sy thich
nghi caa kién truc véi diéu kién khi hau
nhiéu d6i gié ma néng am caa dia phuong,
giam thiéu nhiét do trong nha bang cach ma

Hinh 3: Tir dwong than miu

Trong bd cuc mat bang cua nha tir
duong, gian chinh gitta dwoc bé tri 1am gian
tho, tho phung Troi, Phat va céc bac to tién,
day 1a truyén théng tét dep duoc luu truyén
trong suy nghi va hanh dong cia mdi con
chéu trong pha. Ngai Tuy Ly hét sac chim
nom va phung dudng me gia, 1 tim guong
séng vé duc hiéu hanh trong hoang toc va
dan chung, dugc nguoi doi nguong mg, kinh
phuc va t6n xung ong la “6ng Hoang hiéu”
dé ca ngoi tdm Iong hiéu nghia cua mot
nguoi con than mang vuong tude nhu ong
(Tran Vian Diing, 2018). Ngoai ra, trong phil
con luu gilr dugc nhirng di san c6 gia tri nhu
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rong hé thong mai, sir dung vat lidu ngai liét
cach nhiét. Ngoai ra, hé thong canh ctra ban
khoa nhiéu canh, thiét ké nhiéu khe cira c6
chirc ning thong gi6 va giam thiéu anh ning
chiéu truc tiép vao trong nha. Phan néc nha
dugc trang tri nhitng mod tip trang tri thao
mdc cach diéu thanh rong xen k& véi md tip
ky ha, két hop vai ky thuat kham sanh st tao
nén nét déc dao riéng cho cong trinh kién
trac phu Tuy Ly Vuong.

Hinh 4: Tir dwong Tuy Ly Vwong

cac 16 bo (gwom, chuy, kiém, kich...), cac an
thd, kham tho dugc son son thép vang cham
khéc tinh xao, véi cac d6 &n ti linh, bat biru
duoc bay bién trong néi dién gian tho tir
duong (hinh 5). Dac biét dang ké dén 1a he
thdng di san Han Ném. Ngoai 150 ban moc
la thc pham tho vin cua ngai, trong phu con
lwu gitt kha nhiéu van ban chir Héan, chir
Nom duogc thé hién trén cac hé thdng hoanh
phi, ddi lién va 12 birc trudng bén trong gian
tho ngai Tuy Ly Vuong. Tat ca déu ¢ noi
dung ca ngoi cong dirc, tai ning va sy thé
hién tinh cam cua cac thé hé con chau dbi voi
6ng (Nguyén Vin Cuong, 2019).



Hinh 5: Ngi thit tir dwong Tuy Ly Vuong

3.3.2. Nghé thugt kién tric cong tam quan

Cong tam quan dugc Xay dung tai vi tri
chinh nam khuén vién phu, cao 7m, rong
8,3m, xay bang gach. Trén cong tam quan
thiét ké ba cira ra vao dang vom, hai cénh cira
ban khoa bang g. Cira chinh gitta cao 2,7m,
rong 1,7m. hai ctra hai bén cao 2,4m, rong
1,3m. Pinh cbéng tam quan duoc trang tri
hinh mat troi voi nhitng hoa van dang thao
moc hoa rong, tat ca déu dap noi bang ky
thuat kham sanh s, trén la hinh bat buu, ta
linh, t thoi. Ngoai ra, trén cong tam quan
trang tri nhiéu cau d6i bang chix Han, c6 y
nghia gidi thigu vé phi va ca ngoi cong diic,
tai nang cua Tuy Ly Vuong (hinh 6).

Hang chir Han ngang chinh giira cong
tam quan 1a “fZEEE i 9, phién 4m Han
Viét 1a “Tuy Ly Vuong tr mon”, nghia 1a
“Cong nha tho Tuy Ly Vuong”. Hang chit
Hén ngang bén trai 1a “Z%84§)%” , phién &m
Han Viét 1a “Hiéu trung ich mau”, nghia la
“Trung hiéu doi dao”. Hang chit Han ngang
bén phai 1a “3CUE FAE>, phién am Héan Viét
1a “Vian chét kiém uu”, nghia 1a “Vian chét
déu t6t”. Cau chir Han dbi hai bén cong tam
quan la “R4 TEFH- BEEHTE S, phién
am Han Viét la “Pai danh thuy vi tru - Di
tugng tlic thanh cao”, nghia 1a “Tén 16n vang
danh trum vii tru - Hinh dang trang trong ma
thanh cao”. Cau dbi chit Han chinh gitra
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Hinh 6: Céng tam quan

cong tam quan 1a “SCHEBULE - fi {55
%, phién 4m Héan Viét 1a “Vin nghi Nguy
Tao Thyc — Dtrc xi Han Luu Thuong”, nghia
la “Van theo buéc Tao Thuc doi Nguy- Buc
dudi kip Luu Thuwong doi Han” (Nguyén
Vin Cuong, 2019).
3.3.3. Nghé thugt kién truc binh phong
Trong khuon vién pha Tuy Ly Vuong
xay dung hai buc binh phong. Btc binh
phong thir nhat duoc dat ¢ vi tri du tién ngay
sau cong tam quan (hinh 1). Kich thuéc buc
binh phong cao 2,4m, rong 7,1m, phan thanh
3 phan, phan trung tim cao hon hai bén mot
chat. Phia trén birc binh phong dugc trang tri
hoa van ubn lugn, md tip bét b, chit Han,
hinh tugng Long Ma va Phung Hoang (hinh
7). Ngudi xua tin rang, mo tip Phung Hoang
biéu twong cho hinh twong nguoi phu ni,
Long Ma la hoa than cua Ky Lan, 1a linh vat
bao hiéu diém lanh, 1a biéu twong cua su
thong thai, truong tho va hanh phic. Buc
binh phong tht hai dugc dat trugc nha tir
duong Tuy Ly Vuong, vai quy mo khiém tén
hon, cao 1,5m, rong 10,5m, phéan thanh 3
phan, phan trung tim cao hon hon bén.
Chinh giita tAm binh phong duoc trang tri
chir Phic va biéu tuong dai lya (hinh 8).
Binh phong trong khuén vién phu dé bat
ngudn tir cac yéu td “trieu”, “an” trong
phong thuiy, chirc ning chu yéu 13 gia ting



tinh bén vitng caa khu dét &, ngan chan khi
Xau va cac yéu tb bat loi xam nhap vao phu
dé. Ngoai ra, binh phong con thuc hién

i A

Hinh 7: Binh phong 1

3.4. Cay xanh canh quan

Cay xanh la hang muc canh quan
chiém dién tich 16n nhat trong khudn vién
pha Tuy Ly Vuong, dugc tuyén chon tir
nhitng loai cay trong ban dia, cdy cho tréi
ngot, hoa thom va mang nhirng gié tri van
hoéa tinh than nhat dinh. Hé thdng thuc vat

chuc

nang trang tri my thuat, tao nén nét dac trung
trong kién tric phu dé tai Hué.

Hinh 8: Binh phong 2

trong khudn vién phu rat phong phu, bao
gom cay than g, cay bui, cay day leo, co
tham. Cay an qué la loai cay trong chinh,
dugc phdi hop véi nhitng loai cay co gié tri
canh quan thong qua hinh thire phéi két trong
cdy theo hang, theo khom, trong cay trong
chau kiéng,... dé dat duoc gia tri tri tham my
va gia tri sir dung cao nhat (bang 2).

Bang 2: Bang théng ké chiing loai va phwong phap phdi ké cay xanh trong khuén vién

phu Tuy Ly Vuong (2019)
£ - Hinh
STT Tén cay Tén khoa hec Dang >oNg OG'a tri thirc
: thuc vat canh quan K1 A
phoi két
1  Cay maivang Ochna integerrima L. Cay go nhd  Hoa dep Trong
diém
2 Caytungsa Sabina chinensis L. Cay g6 lon Déng cay Tr§ng
diém
3 Caycauta Areca catechu L. Cay than cot  Dang cay Hang cay
4 Caydudu Carica papaya L. Cay than Déang cay, Trong
thao qua dieém
5 Caytruong sinh  Kalanchoe pinnata L. Cay comap  Hoa dep Khém
cay
6  Cay dinh lang Polyscias fruticosa Cay gonho  Dang cay Chau cay
L.
7  Cayxuwongrian  Euphorbia milii Des  Cay bui Dang cay, Khom
Moul. hoa cay
8 Cay cauvang Chrysalidocarpus Cay bui Déang cay Bui cay
lutescens
9 Cayvannién Dieffenbachia Cay than La cay Chau cay
thanh seguine Jacg. Schott  thao .
10 Céyna Annona squamosa L. Caygonhé  Dang cay, Trong
qua diem
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Hinh

STT Tén cay Tén khoa hec Dang SOAng OG'a tri thwc
thwc vat canh quan A LA
phoi ket
11 Cay ngau Aglaia duperreana Cay buinho  Déng cay Trong
Pierre. diém
12 Caydua Cocos nucifera L. Cay than cot  Déng cay Trong
diém
13 Cay ludi hd Sansevieria Cay  than Lécay Chau cay
trifasciata Prain thao
Mabb.
14  Cay c6 tong Codiaeum Cay gonho  Lacay Chau cay
Variegatum L.
15 Caytrau khong  Piper betle L. Cay thanleo Lacay Tr§ng
diem
16 Cay nha dam Aloe vera L. Cothanthao L& cay Khém
cay
17  Cay sanh Ficus benjamina L.  Caythangd Dang cay Tr§ng
diem
18 Cay hoa st Plumeria L. Caygdonho Déng cay, Trdng
hoa diém
19 Cay lanét Piper sarmentosum Cay than Lacay Khém
Roxb. thao cay
20 Cay mit Artocarpus Cay than g6 Déang cay, Trdng
heterophyllus Lam.  1én qua diém
21 Caysung Ficus racemosa L. Cay than g6 Dang cay, Chaucay
16n qua
22 Caytrang Euphorbia Cay than go Lécay Chau cay
nguyén pulcherrima Willd.ex nhé
Klotzsch
23  Caycoc Spondias dulcis L. Cay than gb Déang cay, Trong
nho qua diém
24  Cay phat loc Dracaena sanderiana Cay bui Déang cay Khém
Mast. cay
25  Cay chudi Musa acuminata Cay bui Dang cay, Khom
Colla. qua cay

Ngoai ra, trong khuén vién phu Tuy
Ly Vuong con trong nhitng loai cdy mang
gia tri van hoa dac trung cua dan toc Viét
Nam nhu cdy mai, cay tung thép, cay
trau,.... CAy mai tuong trung cho sy giau
sang phu quy, cady tung thdp tuong trung
cho khi tiét va su truong tho, cdy du du va
cdy sung tuong trung cho sy dy du va sung
tlc cua gia chu. Cay trau va cay cau tuong
trung cho tinh cam anh em keo son theo
dung tinh than trong “su tich trau cau” cua
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dan toc Viét Nam tur xua téi nay. “Trudc cau
sau chubi” va “ldy vo hién hoa, lam nha
huéng nam” 13 hai quan diém truyén thdng
trong nghé lam vudn, xay nha, chon vo cua
nguoi dan Viét Nam. Phan tich trén khia
canh khoa hoc, hudng ngdi nha thuong
chon huéng Nam dé dén gié Pong Nam mat
mé vao mua hé. Mat khac, cay chudi phét
trién than 14 manh tao nén mot tim 14 chin
phia sau ngdi nha, ngan can gio lanh tu
hudng béc va dong béc khi mua dong tai,



bao dudng bau khéng khi am ap vao mua
déng cho ngdi nha. Co thé két luan rang,
viéc lya chon va phéi két cac loai cay trong
trong khuon vién pha Tuy Ly Vuong la dua

4. THAO LUAN

Trong triéu dai nha Nguyén (1802-
1945), dudi sy du nhap cua ludng vin hoa
phuong Pong va phuong Tay, nén vin hoa
Viét Nam mang tinh chat téng hop, vira thé
hién dic diém dan toc, vira thé hién nhiing
dic diém do anh huong cua ludng vian hoa
ngoai lai tac dong vao. Nghé thuat kién tao
vuon canh Viét Nam ciling bi anh huong va
mang nhitng dic trung tiéu biéu caa thoi ky
nay, ngoai viéc du nhap nhirng thu phap nghé
thuat kién tao vuon canh cia phuong Pong
va phuong Tay, con thé hién nhitng nét dic
trung dan toc cia riéng minh. Nét dédc trung
dan toc duoc thé hién rd nét trong viéc chon
hudng nam 1a hudng chinh caa cong trinh,
lya chon gidng cay trong ban dia, tng dung
k§ thuat kham sanh sir truyén thong cua dia
phuong va nhitng mo tip nghé thuat (thao
mac, ta linh, t& thoi,....) vao trong tri cong
trinh kién trdc. Gid tri dao duc truyén thong
cling duoc thé hién rd nét trong viéc b tri
gian tho la gian chinh gitra cua cac ngdi nha,
thé hién sy hiéu thao cua con chau véi to
tién, troi phat va than linh. Qua d6 ciing thay
duoc sy anh huong cua dao Nho va dao Phat
t&i nghé thuat kién tao vuon canh Viét Nam.
Sy anh huong cua nén vin hoa nudc Phap
dugc thé hién khéa rd nét trong bd cuc truc
canh quan chinh trong vuon canh Viét Nam
va nhimg duong nét hinh hoc trong thiét ké.

Vuon tu gia Trung Qudc 14 noi cu tra
cua tang 16p quan lai, quy toc, thuong gia
Trung Quéc thoi xua. Lay vi du dién hinh Ia
vuon tu gia Giang Nam Trung Quéc, sir
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vao tinh dia phwong, tinh dan toc két hop
véi nguyén ly phong thay, tao nén mot hé
thuc vat phong phu trong khudn vién phu.

dung bd cuc noi tdm kién tao khong gian
khuon vién nha vuon, sir dung da dang cac
tha phap nghé thuat xir ly khéng gian tao nén
su bién d6i va da dang khong gian, thoa man
nhu ciu thudng ngoan canh quan cua con
nguoi. Khong gian cong nang da dang, ngoai
khu Kién trac, duong giao théng chinh,
duong dao phu trong khuén vién, con phan
chia thanh nhiéu khu nghi duong, giai tri,
tiéc tung,....(Peng, 1986; Wang and Fan,
2010; Peng, 2016). Tir vi du dién hinh ching
ta c6 thé nhan thay rang, phi Tuy Ly Vuong
va vuon Trung Qudc déu sir dung b cuc noi
tam trong thiét ké, déu coi trong yéu té bién
hoéa trong khong gian vuon va thoa man nhu
cau cu trG va thuong ngoan cia con ngudi.
Phan tich ky thu ph&p nghé thuat xir ly khéng
gian chling ta c6 thé nhan thay, pha Tuy Ly
Vuong chi st dung tha phap nghé thuat so
sanh va phan tang khéng gian, phan chia
khong gian céng nang it hon, gom 3 khdng
gian chinh 1a khéng gian tap trung chinh gitra
pht, khong gian vuon qua va khéng gian
duong giao théng chinh, céc hoat dong khac
nhu vui choi thuong ngoan dugc st dung
xen k& trong ba khbng gian chinh nay.
Khong gian cong nang ctia vueon Trung Québc
duoc phan chia thanh nhiéu khu céng niang
hon, bao gdom khu kién tric, khu nghi ngoi,
khu giai tri, khu da ngoai,.... thong qua viéc
st dung da dang cac thu phap nghé thuat xu
1y khong gian nhu nghé thuat so sanh, nghé
thuat phan tang canh quan, nghé thuat an va
hién trong canh quan, nghé thuat ngam nhin
va bi ngam nhin trong canh quan,...



Dién hinh vuon ¢b dién Phap 1a vuon
tu gia Vaux-le-Vicomte, dugc xay dung vao
nam 1657-1661, thiét ké theo dudi phong
cach vi dai, b6 cuc canh quan rd rang
(Mihailo et al., 2015). Quy md khudn vién
rong lén, duong giao thong va cac hang muc
canh quan nhu hoa tham, bac thang, bon
cdy,...déu co kich thuéc 16n. BS cuc vuon
canh str dung truc canh quan chinh cé chiéu
dai khoang 1000m va chiéu rong 200m, b
cuc d6i xang va tng dung quy tic hinh hoc
trong cac cong trinh kién tric, diéu khac cay
xanh va tham hoa (Ou, 2009). Tir vi du dién
hinh ching ta c6 thé nhan thiy rang vuon
Phép theo dudi phong cach vi dai, bb cuc
canh quan hoan toan str dung truc canh quan
chinh, b6 cuc dbi xtng va ing dung hinh hoc
trong thiét ké. Trong khudn vién phu Tuy Ly
Vuong tuy rang ciing st dung bd cuc tryc
canh quan chinh theo hudng bic nam va
phan nao da wng dung hinh hoc trong cac
thiét ké kién triic nhu binh phong, cong tam
quan, nha to duong,...nhung khong phai
hoan toan tng dung nhu vuon Phép, khong
st dung tac pham diéu khic cay xanh hay
thiét ké tham hoa theo khdi hinh hoc, da phan
st dung hinh dang tu nhién cua thuc vat dé
trang tri canh quan.

5. KET LUAN

Nghé thuat kién tao canh quan 1a linh
vuc nghién ctru lién quan dén nghiéu nganh
khoa hoc. Két qua cua nghién ctu nay da
phan tich nghé thuat kién tao canh quan phu
Tuy Ly Vuong dya trén nén tang diéu kién
tu nhién, van hoa - xa hoi cua dia phuong va
chi ra nghé thuat kién tao canh quan phua Tuy
Ly Vuong trén phuong dién bd cuc canh
quan, thu phap xu ly khdng gian canh quan,
kién tric canh quan va cay xanh canh quan.
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Nghé thuat kién tao canh quan phua Tuy Ly
Vuong thé hién rd nét tinh dic trung dén toc,
dac trung van hoa xa hoi cua tridu dai nha
Nguyén va thich nghi véi diéu kién tu nhién
cua dia phwong. B6 cuc canh quan huéng
ndi, toan bd hang muc cong trinh kién trac
bao gém cong tam quan, binh phong, nha tir
duong duoc xa@y dung trén truc canh quan
chinh theo huéng bic nam, tao nén khéng
gian tap trung & chinh gitta khuén vién phu.
Khong gian bén ngoai dugc bao boc baoi hé
thdng cay xanh cta vuon qua, tao nén khéng
gian khép kin, tach biét ndi phu vai khong
gian 6n a0 bén ngoai. Nha tir dudng duoc
xay dung theo md tip nha mét gian hai chai
va ba gian hai chéi, cdu triic nha dic trung
cua Hué ltc bay gio, véi hé théng mai ngoi
va canh ctra ban khoa giup lam théng thoang
va mat mé khong gian trong nha. Nghé thuat
kham sanh st va trang tri theo cdc mo tip
thao maoc, ti linh, ta thoi,...1a déc trung van
hoa hoang cung lc bay gio cling dugc ung
dung rong réi trong phu dé. Hé thuc vat ban
dia, phong phi vé chang loai cay trong va
cach phéi két ciing nhu y nghia van héa riéng
cua cac loai thuc vat, tao nén nét dac trung
trong canh quan phu dé. Ngoai ra, chlng ta
cling c6 thé thiy duoc sy anh huong cua dao
Nho, dao Phat va vuon Phap trong nghé
thuat kién tao canh quan pha Tuy Ly Vuong
thdng qua bd cuc noi tam, truc canh quan
chinh, nha tir duong mau than ngai Tuy Ly
Vuong va gian thd phung to tién, troi phat
trong két cau nha tir duong.

Piém méi trong nghién ctu nay 1a da
nghién ctu kha toan dién va tap trung phéan
tich vé& b6 cuc va thu phép xu ly khong gian
canh quan, cé gia tri lam tai liéu tham khao
cho nhitng dinh huéng nghién ctu sau vé



nguyén ly thiét ké canh quan cb dién trong

va ngoai nudc.
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PANH GIA ANH HUONG CUA BIEN PHAP TIA QUA VA VAT LIEU BAO QUA
TOI KiCH THUOC VA CHAT LUQONG QUA GIONG TAO 05
(ZI1ZIPHUS MAURITIANA LAMK.) TAI GIA LAM - HA NOI

Nouyén Thi Phuong’

1B m6n Rau Hoa Qud va Canh quan, khoa Nong hoc, Hoc vién Nong nghiép Viét Nam
Email: nguyenthiphuong@vnua.edu.vn

TOM TAT

Pé danh gia anh hudng cua viéc tia thua qua va vat liéu bao qua toi kich thudc, chat luong
qua, ty 1& qua hong do sau, bénh hai gidng tao 05, hai thi nghiém doc lap duoc tién hanh trén cay
tao 3 nam tudi va dugc thiét ké theo khéi ngau nhién hoan chinh c6 04 cdng thuc va 03 1an nhéc
lai. Cong thuc tia qua gom tia 10%, 20%, 30% sb qua trén cay va khéng tia (ddi chung). Cong
thirc bao qua gom: tdi nilon, tai xop, gidy dau va khong bao (ddi chung). Két qua cho thy, tia
qua lam tang kich thudc, khdi lwong qua va ham luong chét ran hoa tan tong sb (TSS), va giam
ham lugng axit tong sé (TA). Tia 30% cho khdi lwong qua 16n nhat (99,36 g), TSS cao nhat (17,2
°Brix), TA thap nhat (0,180%), giam ning suat (37,8 kg/cdy) va ting lai thuan (772.000
dong/cay). Khi bao qua, tdi nilon va tli xdp lam tang kich thudc qua, véi khdi lugng dat lan luot
114,30 g va 107,30 g, tang 25,3% va 17,7% so vai ddi chimg. Bdng thoi, tai nilon 1am giam lam
giam TSS (15,69%), ning suat qua va Iai thuan cao nhat, dat 47,8 kg/cay va 1.258.000 dong/cay.

Tir khéa: Téo; ham luong chat ran hoa tan tong s6; sau hai; bénh hai; Iai thuan; ham
luong axit tong sé

EFFECTS OF FRUIT PRUNING AND WRAPPING MATERIALS ON FRUIT SIZE
AND QUALITY OF JUJUBE FRUIT (Ziziphus mauritiana Lamk.) VARIETY 05

ABSTRACT

To evaluate the effects of fruit thinning and fruit wrapping materials on fruit size, fruit
quality traits and fruit loss rate due to insects and diseases infecting jujube fruit variety 05, two
independent experiments were conducted on 3-year old jujube plants, which was designed as
a randomized complete block design with four treatments and three replications per treatment.
Fruit thinning treatments included removing 10%, 20%, 30% and zero % (control) of the total
number of fruits per plant. Fruit wrapping material treatments included nilon bag, sponge bag,
oil bag and no-wrapping (control). The results showed that fruit thinning increased fruit size,
fruit weight and total soluble solids content (TSS), and decreased total acid content (TA) of the
fruit. Out of fruit thinning treatments, thinning 30% of the total fruit number per plant resulted
in the highest fruit weight (99,36 g) and TSS (17,2 °Brix), and the lowest TA (0,180%), at the
same time, the treatment reduced actual fruit yield (37,8 kg/plant) and increased the net revenue
(772.000 Vietnam dong/kg). In wrapping fruits, nilon bag and sponge bag increased fruit
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weight of 25,3% and 17,7% compared to the control treatment, respectively. In the meantime,
nilon bag decreased TSS (15,69%), returned the highest fruit yield (47,8 kg/plant) and net

revenue (1.258.000 Vietnam dong/plant).

Keywords: Jujube; total soluble solids content; insects; diseases; net revenue; total acid

content

1. PAT VAN PE

Céy tao (Ziziphus mauritiana Lamk.)
duoc trong & 44 québc gia va ving lanh thd trén
thé gisi, mang lai gia tri kinh té dic biét & An
Do, Trung Quéc (Yingying & cs., 2016). O
Viét Nam, cay tao dugc phét trién & nhiéu tinh
thanh, dién hinh 1a & Ninh Thuan véi diéu kién
khi hau nang nhiéu va khd hanh quanh nim
nén rat pht hop cho trong tao, véi dién tich dat
5.200 ha va nang suét binh quan dat 25 tin/ha
(nam 2015). O mién Bic, tao duoc trong lau
doi & Thién Phién (Hung Yén), Gia Loc (Hai
Duong) va Luc Ngan (Bic Giang) véi cac
giéng téo truyén thong qua nho. Nhing nim
gan day, cay dugc mo rong va phét trién manh
Véi cac gidng qua to, gion, ngot, dem lai hiéu
qua kinh té cho ngudi san xuit (Nguyén Thi
Thu Huong & cs., 2018).

Gidng tao 05 duoc Vien Nghién ciu
Rau qua tuyén chon thanh cdng tir nhiing
dong tao co trién vong. Pay 1a gidng tao co
suc sinh truong khoe, qua to, an gion, ngot
duoc thi truong wa chudng, do do da dugc
cdng nhan l1a gidng cdy trdng ndng nghiép
mMai vao thang 2 nam 2019 va mé rong ra san
Xuat & cac tinh phia Bic (Bo Nong Nghiéep
Va Phat Trién Noéng Thén, 2019). Cay tao co
s6 luong hoa/cay 1on, ty 1& dau qua cao nén
s6 lugng qua/cdy nhiéu, dan téi qua chat
lwong thap do canh tranh dinh dudng manh,
qua d& bi thbi hong do sau, bénh hai do va
cham co gidi, canh dé bi gay, va la nguyén
nhan caa hién tuong ra qua cach nam
(Rasouli & cs., 2020). Pién hinh sau, bénh
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hai qua téo 1a rudi vang, bénh phan tring va
théi qua (Mirzaee, 2014; Ciceoi & cs.,
2017). S&u, bénh gay hai khong nhiing lam
giam mau ma qua, giam ning sudt do qua
thdi, hong ma con giam niém tin caa ngudi
tiéu dung do nhin bén ngoai khéng phat hién
ra qua hong khi bi rudi vang gay hai. Ly do
la rudi vang dé trimg vao bén sau bén trong
qua, khi qua chin trang rudi s& né ra thanh
sdu non va an phan thit qua bén trong dong
thoi thai ra dich 1am hong qua nhung phan
v6 bén ngoai chua c6 biéu hién vé triéu trang
gay hai (Truong Huynh Ngoc & Nguyén Thi
Thu Clc, 2010).

Bao qua truéc thu hoach nham nang
cao nang suat, chat luong qua, giam ty 18 qua
hong do sau, bénh hai trén 6i (Nguyén Vin
Tuat & cs., 2015), chudi (Lé Vin Bé & cs.,
2014). Thém vao d6, viéc bao qua déi vai to
van chua dugc &p dung phd bién tai mién
Bic Viét nam do da phan cac loai téo truyén
thdng ¢ nuoc ta co qua nho, sé luong qua
trén cay lon. Trén cay an qua, bién phép tia
qua duoc ap dung lam tang kich thudc, do
ngot qua trén cac giéng 6i (Mirzaee, 2014),
trén céc gidng dao, man, mo, va tio tdy
(Greene, 2007; Rasouli & cs., 2020). Trén
cay tao, bién phdp qua da duoc &p dung
nhung chi dya theo kinh nghiém cia nguoi
trong va chua c6 nghién ciu cu thé vé anh
huong cua phuong phap nay. Doi véi gibng
ta0 05 c6 khdi lwong va kich thude qua lon
nén cd thé gia tang tri kinh té cao hon khi &p
dung bién phap tia qua va bao qua. Nghién
ctu nay la két qua danh gia anh huéng cua



cac muc tia qua va mot sé vat liéu bao qua
t6i do 16n qua va chat lugng qua cua gidng
tao 05.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat liéu, dia diém va thei gian nghién
cuu

Vat ligu

Gidng téo sir dung: Gidng téo 05 do
Vién Nghién cu Rau qua tuyén chon tir
gidng tao Pai Loan nhap noi, dugc Bo Nong
nghiép & Phat trién Néng thén cong nhan 1a
gidng cay trong néng nghiép mai theo Quyét
dinh s6 502/QD-BNN-TT ngay 12/02/2019.
Cay tao 3 nam tudi, dugc nhan giéng bang
phuong phap ghép canh. Cay duoc trong tai
khu nghién ctu cay qua, dong thdi dugc cham
soc theo Quy trinh tam thoi caa Vién Nghién
ctu Rau qua cho gidng tao 05.

Vat liéu bao qua: Tui nilon kich thudc
10 x 19 cm, c6 ba 16 nho & day tai kich thudc
0,5 x 0,5 cm. Tui xp boc qua (kich thuéc 16
x 20 cm, cO tui nilon boc bén ngoai). Tui
gidy dau khong tham nudc (kich thudc 15 x
18 cm, ¢6 4 16 nhé/mat tai, kich thudc 16 0,5
x 0,5 cm). Vat liéu bao qua duoc lua chon
(tdi nilon, tai gidy dau) dya trén kinh nghiém
thuc té trong téo va hiéu qua sir dung trén oi
(tdi x5p).

Dia diém va théi gian nghién crru

Thi nghiém duoc tién hanh tai Vién
Nghién ctau Rau qua, Thi tran Trau Quy -
Huyén Gia LAm - Thanh phb Ha Noi. Thoi
gian: tir thang 10/2018 - thang 02/2020.

2.2. Phwong phap nghién ciru

Vuon thi nghiém: Cay thi nghiém
duoc trong véi khoang cach 5 m x 5 m, 1am
gian ngang. T4t ca cac canh vuot ra khoi bé
mat ngang cua gian déu duoc tia bo (cit tia
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mai tuan maot 1an), chi git lai nhitng canh leo
trén gian. Cay dugc cham séc nhu nhau theo
quy trinh trdng va cham soc tam thoi cho
gidng tao 05 cua Vién Nghién ctu Rau qua.
2.2.1. Thi nghiém 1: Nghién ciu anh huwong
cua bién phép tia qud tdi kich thudc, chat
lirong qud giong tao 05

Cay duogc lya chon ngau nhién trong
vuon dam bao diéu kién: tong sé qua trén cay
dat tir 700 - 720 qua/cay tai thoi diém bit dau
tia, va khong gitr lai qua dau sau do. Thoi
gian bat dau tia qua tir ngay 01/12/2018 (45
- 50 ngay sau n¢ hoa). Qua duoc tia la nhitng
qua nho, qua bi sdu, bénh, qua dau sau do.
Thi nghiém duoc bb tri theo kiéu khdi ngau
nhién day du (RCBD), gom 04 cong thuec,
mdi cong thac 03 lan nhic lai, véi 01
cay/11an nhic lai. Cac muc tia qua &p dung
la: tia 10% s6 qua, tia 20% sb qua, tia 30%
s6 qua, va khdng tia (Déi chung). Dua trén
két qua nghién cau cua Biswas & cs. (1989),
khi tia t&i 38% s6 qua trén cdy, ning suat qua
giam manh dd khéi lwong qua ting, do d6
muc tia trén 30% khong duoc ap dung trong
pham vi nghién cau nay.
2.2.2. Thi nghi¢m 2: Nghién cuu dnh hwong
cua vdt ligu bao qud tdi kich thwéc, chdt
lirong qud giong tao 05

Cay duoc lya chon ngau nhién trong
vuon dam bao diéu kién: tong sé qua trén cay
dat tir 700 — 720 qua/cay, sau d6 dugc tia bot
di 30% sd qua trén cay (tia qua bi sau, bénh,
qua nho, qua dau sau do). Qua dugc bao khi
duong kinh dat 3,0 cm, lya chon nhirng qua
khong bi sau, bénh hai dé bao, trén mdi cay
bao 100 qua/dot bao. Tién hanh bao dot 1
ngay 05/12/2018 (50 - 55 ngay sau né hoa)
khi duong kinh qua dat tir 3,0 - 3,5 cm, chia
lam 03 dot bao, mdi dot cach nhau 02 tuan.



Téng sé qua bao trong thi nghiém la 3.600
qua. Thi nghiém duoc bé tri theo kiéu khéi
ngau nhién day du, gdm 04 cdng thuc, mdi
cong thirc 03 1an nhic lai, voi 01 cay/1 lan
nhéc. Céc cong thuc 1a ti bao qua 1am tir vat
liéu khéc nhau: tai nilon, tai xép, gidy dau,
va khong boc (Bdi chang).
2.2.3. Chi tiéu va phwong phap theo doi

* Nhom chi tiéu vt Iy (do 30 qualcéng
thirc): Duong kinh qua (cm), chiéu cao qua
(cm): do dinh ky 10 ngay mét lan. Cac chi
tiéu do khi thu hoach qua: Khéi luong qua
(9), khéi lwong qua ting so véi dbi ching
(%), ty 1& phan an duoc (%); do cung qua
(kg/cm?): sa dung may do dd cing
penetrometer (FT 011, Effigi, Alfonsine,
Italy), mdi qua dugc xac dinh do ciing 03 lan
& 03 vi tri khac nhau.

* Nhém chi tiéu sinh héa (do khi thu
hoach qud, do 30 qudlcong thirc): Tong ham
luong chét ran hoa tan tong sé (TSS; %),
khong bao gdm phan chat ran lo lung: Lay
mét phan thit qua di got vo, xay nhuyén va
tach phan dich qua, nho dich qua trén ling
kinh cua may chiét quang ké (PAL-1 Pocket
refrectometer, hang Atago, Nhat Ban), doc
chi sé trén bang dién tir. Ham luong axit tong
s6 (TA) ¢ trong dich qua (%) duoc xac dinh
bang phuong phap trung hoa theo (L& Thanh
Mai & cs., 2009). Ham luong nudc (%): sdy
qua dén khéi lwong khong doi ¢ nhiét do 105
°C, ham lugng nudc (%) = [(Khdi lwong qua
trugc khi sdy - Khdi luong qua sau khi
say)/Khéi lwong qua trude khi sdy] x 100
(Cerniauskiene & cs., 2014).

* Ty I¢ qua hong do séu, bénh hai (%):
banh gia ty I¢ gay hai trén qua (do sau hai)
va ty 1& bénh hai qua theo phuong phép diéu
tra va phat hién dich hai cay trong (QCVN
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01-38:2010/BNNPTNT). biéu tra theo 04
huéng, mdi huésng 01 canh (canh cép 1).
Pém tét ca s qua trén cay bj hu hong do sau
hai (6¢ sén, sau rém, rudi duc qua, siu in
qua) hay bénh hai (bénh phin tring, théi
qua) va tinh ty 1 trén tong sb qua trén cay
khi bét dau thi nghiém.

Ty 1& qua hong do sau hai (%) = (Tong
s6 qua bi hong do sau hai) / Tong sb qua diéu
tra trén cay x 100%

Ty 1€ qua hong do bénh hai (%) =
(Téng sé qua bi hong do bénh hai)/ Tong sb
qua diéu tra trén cay x 100%

* Nang suat va hiéu qud kinh té: Tong
s6 qua thu (qua/cay) duoc dém va cong don
sau mdi dot thu hoach; nang suét thuc thu
(kg/cay) 1a tdng khéi luong qua thu dwgc sau
tat ca cac dot thu hoach; gia ban (dong/kg)
dugc tinh trung binh cua tt ca cac 1an ban ra
thi truong; 14i thuan (dng/cay) = tong thu
nhap — chi phi lao dong — chi phi phan bon,
thudc bao vé thuc vat (— chi phi vat liéu bao
qua, vai thi nghiém bao qua).

Xir ly sé liéu

S6 lidu duoc xtr ly trén Excel 2016 va
phan mém thong ké GenStat 19.0 dé phan
tich ANOVA & mtc y nghia 95% (Payne,
2009).

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia bign phap tia qua téi
kich thwéc va chat lwong qua giong tao 05
3.1.1. Anh hwong cua bién phéap tia qud téi
kich thieéc, khéi lwong qud

Bién phap tia qua lam anh huong ro rét
dén kich thudc qua, trong d6 cac cong thirc
tia qua & mac 20% va 30% sé qua lam ting
dang ké duong kinh va chiéu cao qua so voi
cong thie di chung. Puong kinh va chiéu



cao qua giong tao 05 khi thu hoach dat cao
nhét (5,31 cm; 5,60 cm) khi tia di 30% sd
qua, va thip nhat ¢ cong thirc ddi chung
(4,63 cm; 6,01 cm) khi khong tia (Bang 1).

Viéc tia qua lam tang khéi lwong qua,
trong d6 khdi lwong qua cao nhat (99,36 g)
khi 30% s6 qua duoc tia, ting 10,14% so V6i
cong thire ddi ching. Tia 20% sb qua lam
tang khdi luong qua 3,70% nhung tia 10% s6
qua khéng lam anh huong téi kich thudc va
chi 1am tang khéi lwong caa qua 1,54% so
véi dbi chung (Bang 1; Hinh 1).

Két qua nhiéu nghién ciu trén mot sé
gidng tao va 6i chi ra rang, tia qua véi mac
tir trén 20% tGi mot nira s6 qua trén cay 1am
tang kich thuéc va khdi lugng qua. Ly do cua
hiéu qua nay la khi tia thua sé qua, lam ting
ty 16 sé la/qua, giam su canh tranh dinh
dudng gitta cac qua, tir d6 lam tang luong
carbohydrates van chuyén va tich liy trong
qua (Biswas & cs., 1989; Michels &
Normand, 2004; Zhen-Gui, 2008).

Biang 1. Anh hwéng cia ciia cAc mikc tia qua téi kich thwéc qua giéng tao 05

Coéng thac

Puwong kinh  Chiéu cao

Khéi lwong  Khéi lwgng qua ting

qua (cm)  qua (cm) qua (g)  sb véi déi chieng (%)
Tia 10% 471 a 6,12 a 91,60 a 154
Tia 20% 4,94 b 6,45Db 93,54 b 3,70
Tia 30% 531lc 6,80 c 99,36 ¢ 10,14
Khong tia (Bi ching) 4,63 a 6,01a 90,21 a -
LSDo.05 0,185 0,20 1,639 -
CV% 4,90 5,90 4,31 -

Ghi chi: Cac gid tri ¢ chir cai khac nhau trong cung mét cot thi sai khdc cé y nghia
¢ do tin cgy P <0,05.

Tia 10%

Tia 30%

Khong tia

Hinh 1. Qua giéng tao 05 & cac mirc tia qué so véi tong sé qua trén cay tai thoi diém thu
hoach: tia 10% so qua, tia 20% so qua, tia 30% so qua, va khdng tia (Poi ching).



3.1.2. Anh hirong cua bién phap tia qud toi
cac chi tiéu char lirong qud

Két qua bang 2 cho thay cac muc tia
qua khdng anh hudng dén ty 18 phan an duogc
va do cung caa qua gidng tao 05, trong khi
d6 lam tang téng ham lugng chat rin hoa tan
téng s6 (TSS) so véi ddi ching. Cu thé ca hai
muc tia qua (20% va 30% sé qua) cho chi s6
TSS tuong duong nhau (16,6 va 17,2 °Brix),
cao hon dang ké so véi dbi chung (13,4
°Brix) va tia 10% sb qua (14,3 °Brix) (Bang
2). Két qua nghién ctu cua Biswas & cs.
(1989) va Michels & Normand (2004) chi ra
rang, giam s6 qua/cay lam lam tang vi ngot
cua qua théng qua tang lugng duong trong
qua. Puong tich lily trong qua 1a san pham
cua qua trinh thay phéan tinh bot, do d6 viéc
tang tich lily carbohydrates trong qua c0 thé
la nguy@n nhan truc tiép dan toi ham luong
duong trong qua tang (Michels & Normand,
2004).

Ham luong axit tong sé trong qua
gidng tao 05 giam khi tia qua va nho nhat khi
tia 30% s qua, dat 0,180%. Tia 20% sé qua
cho ham luong axit dat 0,192%, thap hon so
v6i ddi ching (0,240%) va tia 10%
(0,234%). Téac gia Jayasena & Cameron
(2008) chi ra rang, chi s6 TSS/TA la cong cu
hitu hiéu nhat ma khong phai la gié trj TSS
hay TA riéng biét trong xac dinh mirc do
chap nhan cia nguoi tiéu dung dbi véi san
pham qua tuoi, cu thé khi chi s6 TSS/TA
tang, muc do wa thich cua nguoi tiéu dung
cling tang ty 1€ twong ung. Trong nghién cuu
nay, cac muc tia 10 — 30% téng s6 qua déu
lam tang dang ké chi s6 TSS/TA, cao nhit 1a
cong thic tia 30% (95,7) tiép sau do 1a tia
20% (86,1) va tia 10% (60,9). Két qua nay
c6 thé cho thay tiém ning cua viéc ting do
wa thich ctia nguoi tiéu ding véi gidng tao
05 khi duoc tia bot qua trén cay ngoai tang
kich thuéc qua.

Bang 2. Anh hwéng ciia cac mirc tia qua téi chat hwgng qua gidng tao 05

T§ I¢ phin #in Ham hrgng by cimg
Cong thirc dwoC (%) TSS (%) axittongso  TSS/TA qua
' (TA) (%) (kg/cm?)
Tia 10% 94,66 143 a 0,234 c 60,9 b 3,69
Tia 20% 94,33 16,6 b 0,192 b 86,1c 3,71
Tia 30% 94,51 17,2b 0,180 a 95,7d 3,60
Khong tia 94,68 134 a 0,240 ¢ 55,6 a 3,60
(boi chiing)
LSDo.05 0,50 0,70 0,011 4,90 0,179
CV% 2,25 5,20 5,20 3,50 5,50

Ghi cha: Cac gia tri cé chir cai khac nhau trong clng mét cét thi sai khdc cé y nghia
¢ d¢ tin cgy P <0,05.

3.1.3. Anh hwong cua bién phap tia qud téi
ty ¢ qua hong do sau, bénh hai

Tao thudc chi Ziziphus, qua bi hai boi
nhiéu d6i twong sau, bénh do qua c6 ham
lugng duong trong qua cao, vo qua méng
(Mirzaee, 2014). Cac dbi twong gay hai
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chinh gay hong qua trong nghién ctru nay ghi
nhan duoc gom: sau duc qua hai qua non, ¢
sén an qua va rudi duc qua gia sap chin, bénh
phén trang va thbi qua. Ap dung tia qua & cac
muc khac nhau 1am giam déng ké sé qua bi
hong do sau, bénh. Cu thé, ty I& qua hong do
sau, bénh thap nhat & muc tia 30% véi 8,88%



hong do sau va 11,27% hong do bénh, va cao thoang trong b tan, giam su va cham co gidi
nhat & cong thie dbi chirng véi 34,48% hong gitra cac qua do tao thudng moc thanh cham
do sau va 36,53% hong do bénh (Bang 3).  nhiéu qua, tir d6 giam ton thuong co gidi va
Két qua cho thdy, viéc tia thwa qua lam giam  tranh duoc sy hoat dong, xam nhap va gay
mat d6 qua/cay co thé lam ting d6 thong hai do sAu, bénh d6i véi qua.

Bang 3. Anh hudng clia cic mire tia qua t6i ty 1é qua hong do sau, bénh hai gidng tio 05

Cong thirc Ty 1€ qua héng do sau hai (%) Ty 1€ qua héng do bénh hai (%)

Tia 10% 2192c 23,47 c
Tia 20% 14,27 b 17,67 b
Tia 30% 8,88 a 11,27 a
(ggi"c”ﬁl,féz) 34 48 d 36,53 d
LSDo.05 1,874 1,664
CV% 4,70 3,70

Ghi chd: Cac gia tri cé chir cai kh&c nhau trong cling mét ¢t thi sai khdc cé y nghia
¢ dé tin cdy P <0,05.

3.1.4. Anh hwong cia bién phap tia qua téi nang sudt va hiéu qud kinh té

Ning suét va hiéu qua kinh té thé hien tia qua, kich thudc qua tang lam tang gia ban
tinh kha thi trong viéc tng dung k§ thuatvao ~ va dat cao nhat f’ tia 30% (30.000 dong/kg).
san xuét. Két qua cho thay, mirc o tia thua Hiéu qua Kinh té cao nhat khi tia 30% véi lai
ting 1am giam s6 qua thu hoach trén cay va  thuan dat 772.009 ddng/cdy, cao hon dbi
thAp nhét khi tia 30% (dat 387 qua/cay), ching (650.000 dong/cay). Tia 10% va 20%
ddng thoi 1am giam nang suit thuc thu, try SO Gua lam giam hiéu qua kinh te so voi doi
cong thic tia 30% cho nang suat thyc thu chiing, voi lai thuan dat duoc lan luot la
ting tro lai (dat 37,8 kg/cay) nhung van thap 570.000 dong va 607.000 dong trén 1 cay
hon dbi ching (38,9 kg/cay) (Hinh 2-A). Khi ~ (Hinh 2-B).

=1 Néng suat thyc thu
——546 qua thu/cay

CGiaban

w

32 - —@—L3&i thudn trén 1 cay - 1000

40 4 460

b
Wl ﬂ 4 440 30 F 1 s00

4 420 28
36 | { 600

\E 4 400 26
34 } 4 400

{ 380 . ] 24
L 1 200
32 c b a b | { 360 22
0

30 1 1 1 340 20
Khéng tia Tia 10% Tia 20% Tia 30% Khéngtia  Tia 10% Tia 20% Tia 30%
(D&i chirng) (D6i chirng)
Cong thurc Cong thirc

Nang suat thyc thu (kg/cay)
L3i thudn (nghin dong/cay)

SG qua thu (qud/cay)
Gid ban (nghin déng/kg)

Hinh 2. Anh hwéng ciia cAc mikc tia qua t6i: (A) so qud thu hoach va ning sudt thuc thu;
va (B) gia ban va lai thuan trén giong tao 05 trong tai Gia Lam, Ha Ngi nam 2018 — 2019.
CAc gia tri trong cung mot chi so ¢6 chir cdi khdc nhau thi sai khac cé y nghia ¢ dé tin cay P
<0,05 (A).
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3.2. Anh hwéng cia vat ligu bao qué téi
kich thwéc va chat lwong qua giong tao 05
3.2.1. Anh hrong cua vt liéu bao qud téi
kich thwoc qQua

Két qua bang 4 cho thay bao qua lam
tang kich thudc va khdi luong qua dang ké
S0 véi ddi chung. Cu thé, sir dung tdi nilong

bao qua cho dudng kinh, chiéu cao qua 16n
nhat (7,24 cm; 8,24 cm) va khéi luong qua
cao nhit (114,30 g), ting 25,5% so voi ddi
chirng. Bao qua bang tdi x6p ciing 1am ting
dang ké duong kinh va chiéu cao qua (6,65
cm va 7,67 cm), va khéi lwong qua dat
107,30 g, ting 17,7% so voi ddi chiing (Bang
4; Hinh 3).

Bang 4. Anh huong ciia ciia vét li¢u bao qua t6i cac chi tiéu vat Iy ciia qua gidng tao 05

) Puong  Chidu  Khéi Khoilwng  Ham  Khoi lwreng
Codng . . . . Qua tang so lwong chat kho
, kinhqua caoqua lweng qua e A Ar o . -
thac (cm) (cm) @) véi doi chirng nwéc (9/qua)

| (%) (%)
Tai niI’on 7,24d 8,24d 114,30d 25,3 88,38 b 13,3b
TGixép  665c  767c  107,30¢C 17,7 87,25b  144b
Giéy’déu 559 b 6,73 b 93,30 b 2,3 82,52 a 10,1a
POl 5314 652a  9120a . g157a 1072
chung
LSDo.05 0,199 0,20 2,00 - 2,078 1,204
CV% 5,60 5,40 7,10 - 2,20 1,8

Ghi chi: Cac gié tri c6 chir cai khac nhau trong cung mét cot thi sai khdc cé y nghia
o do tin cay P <0,05.

Két qua bang 4 ciing cho thy, ham
luong nudc trong qua ting dang ké khi bao
qua, cu thé bao qua bang tai nilon cho ham
luong nudc trong qua cao nhat (88,38%), tiép
sau la bao tdi x6p (87,25%), gidy dau
(82,52%) va thip nhat la khong bao
(81,57%). Su tang ham lugng nudc co6 tuong
quan dwong, cu thé 1a ty 16 thuan véi ting khoi
luong qua (R? = 0,98) (Hinh 4) so véi dbi
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chimg. Ddng thoi, khdi luong chét khd trong
qua tang khi bao tdi nilon (13,3 g) va tai x6p
(14,4 g) so véi dbi chung. Nhu vay, viée ting
khéi luong qua cé thé duoc giai thich chu yéu
do tang ham lugng nudc va ting ham luong
chat kho tich liiy trong qua. Ham lugng nudc
trong qua t&o cao cd thé 1a vu thé cho thuong
mai vi 1am qua cing déu, ting d6 bong cua
qua.



Ti nilon

Giay dau

Ti x0p

Khong bao

Hinh 3. Qua gidng tao 05 khi bao biing cac vat ligu khac nhau tai thoi diém thu hoach:
tai nilon, tai xop, giay dau, khong bao (Poi chirng).
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Khéi lwong qua ting so véi déi chirng (%)

Hinh 4. Tuwong quan thuin giita ham lugng nuéc tang so voi d6i chirng (%) va khoi
lwong qua ting so véi doi chirng (%) khi bao qua gidng tao 05 bang cac vat liéu bao qua
khac nhau: tdi nilon, tdi xép, gidy diu va khong bao (P4i chitng)

3.2.2. Anh huwong cua vdt liéu bao qud tdi
chat liwong qud

Két qua bang 5 cho thay vat liéu bao
qua khong lam anh huong téi ty 1é phan an
duoc cua qua giong tao 05, trong khi 1am
giam d6 cing qua khi bao bang tai nilong va
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thi x6p so véi ddi ching. Cu thé, do cang qua
thip nhat (3,27 kg/cm?) khi bao bang tui
nilon va cao nhat khi khdng bao (3,72
kg/cm?). Bao bang tui x6p cho d6 cing qua
(3,38 kg/cm?) thap hon dbi ching, va gidy
dau (3,65 kg/cm?).



Bang 5. Anh huwéng cua vat liéu bao qua téi chat lweng qua gidng téo 05

n o IA AL x Do cirng Ham lwong
%ﬁ;‘g TydEG[)Ch(%z)an qua (OE?,&) axit téng sé TSS/ITA
: (kglem?) (TA) (%)
Tui nilon 94,89 327a 15,69 a 0,197 82,4 a
Tai x6p 94,93 3,382 17,02 b 0,217 102,7b
Gidy dau 94,96 3,65b 15,53 a 0,202 80,7 a
Déi chung 94,33 3,72b 17,02 b 0,207 101,7b
CV% 4,50 2,40 2,80 5,301 2,1

Ghi chi: Cac gia trj ¢ chi cai khac nhau trong cung mét cot thi sai khdc cé y nghia
¢ d¢ tin cgy P <0,05.

Ham luong chat ran hoa tan tong so
giam khi bao bang tai nilon (dat 15,69 %) va
thi gidy dau (15,53%) so véi dbi ching (dat
17,02%) va tdi xop (véi 17,02%). Trong khi
do, vat liu bao qua khong anh huong dén
ham luwong axit tong sb trong dich qua, dao
dong tir 0,197% (bao tai nilon) dén 0,217%
(bao ti xop). Twong Gng, chi s6 TSS/TA
giam & cdng thuc bao tdi nilon (82,4) va giay
dau (80,7) so véi ddi chimg, trong khi d6 bao
ti x6p cho chi s TSS/TA (102,7) tuong
duong véi dbi chimng (101,7) (Bang 5).
3.2.3. Anh hirong cua vt liéu bao qua téi ty
I¢ qua hong do séu, bénh hai

Két qua nghién ctu cho thay, gidng tao
05 bi gay hai bai mot s6 loai con trung va sau
hai nhu: sau rom, 6¢ sén, rudi vang, rép sap
va bo canh cung. Bénh hai qua bat gap trén
gidng tao 05 phd bién nhét Ia bénh théi qua
va phan tring. Biéu hién ban dau cia bénh Ia

trén vo qua xuat hién cac vét dém nau hoic
nau do gay rung qua sém, hoiac qua bi thoi
nhiin. Bénh phan trang thuong gap nhat giai
doan qua sinh truéng manh, ting nhanh vé
kich thudc va ¢ nhitng vi tri la ram rap, cé
nhiéu qua. Trén vo qua bénh c6 mot 16p phan
mau tring min hoac tring xam. Qua bj bénh
dan chuyén sang mau nau, khéng lon duoc va
rung. Viéc bao quéa da lam giam gan nhu hoan
toan viéc hong qué do sau va bénh hai & gidng
tao 05 vai ty I€ qua hong chi & muac duédi 1%
khi bao bang tdi nilon va tdi xop. Bao gidy
dau c6 ty 1& qua hong & muc chi rat thip
1,14% do sau hai va 5,25% do bénh (Bang 6).
Két qua nay cho thay tiém ning @ng dung
viéc bao qua dbi vai gidng téo 05 trong san
Xuét vi sau, bénh hai qua 1a mot trong nhiing
van dé& kho khic phuc d6i véi cdy tao néu
khong str dung thudc hoa hoc, dic biét 1a doi
Véi rudi duc qua (Mirzaee, 2014).

Bang 6. Anh hwéng cia vat liéu bao téi ty 1é qua héng do sau,

bénh gay hai giéng téo 05

Céng thuc Ty € qua héng do sau hai (%) Ty I¢ qua hong do bénh hai (%)
Tui nilon 0,08 a 0,11a
Tai xop 0,07 a 0,11a
Giay dau 1,14 a 5,25b
Déi chung 21,53 b 31,93 ¢
CV% 10,70 8,00

Ghi chi: Cac gié tri ¢ chiz cai kh&c nhau trong cung mét cét thi sai khdc cé y nghia
& dg tin cay P <0,05.
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3.2.4. Anh heong cua vat liéu bao qud téi
nang sudt va hiéu qud kinh té

Céac vat liéu bao khac nhau cho két
qua sb qua thu duogc trén cy, ning suét thuc
thu, gia ban va 1i thuan c6 cung xu huéng.
Cu thé, bao qua lam ting sb qua thu duoc
trén cdy, ting ning suat thuc thu (do ting
khéi lwgng va giam ty & qua hong), ting gia
ban (do khéi lwong qua tang), va lam ting
1ai thuan (Hinh 5A). Chi phi cho cong lao
dong duoc bu lai bang viéc ting ning suit
va gia ban. Cong thuc bao tai nilon cho
nang sudt thuc thu va lai thuan cao nhit,
tuong ung 47,8 kg/cdy val.258.000

ddng/cay. Bao tli xép cho ning suit thuc
thu va l4i thuan dung tht hai, twong Gng
44,7 kg/cay va 1.001.000 ddng/cdy, cao hon
dang ké so véi dbi chimg (dat 33,9 kg/cay
va 552.000 ddng/cay) (Hinh 5B). Tuy
nhién, bao tdi nilon 1am giam chi s
TSS/TA trong khi dé tai xdp khdng anh
huong chi sé nay. Do vy, dé vira dap tng
thi hiéu ctia nguoi tiéu dung va van dem lai
hiéu qua kinh té cho ngudi ndng dan, viéc
bao tdi x6p duoc khuyén céo &ng dung vao
san Xuat tao. Bao tai nilon c6 nén dugc ung
dung vao san xuat hay khoéng can c6 danh
gia cam quan va sy chip nhan cua nguoi
tiéu dung mai cé thé két luan chinh xéc.
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d S0 qua thu/ca o " N N
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Hinh 5. Anh hwéng caa vat liéu bao qua téi: (A) s6 qud thu hoach va ndng sudt thuc thu;

va (B) gia ban va I4i thuan trén giong tao 05 trong tai Gia Lam, Ha Ngi nam 2018 — 2019.

Céc gi4 trj trong cing mét chi sé ¢ chir cai khac nhau (hinh 5-4) thi sai khdc c6 y nghia ¢
do tin cay P <0,05).

4. KET LUAN

Tia thua 30% s6 qua trén cay da ting
khéi lwong qua, dat 99,36 g (tang 10,14% so
v6i d6i chung), va lam giam déang ké ty 1é
qua bi hong do séu, bénh hai (11,27%). Tia
30% sé qua lam ting tong ham luong chat
ran hoa tan trong qua (17,2 %), giam ham
luong axit tong sb (0,180%), va tang chi s6
TSS/TA (95,7). Bong thoi, tia 30% sb qua
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lam giam ning sut thyc thu (37,8 kg/cay)
nhung tang 13i thuan (772.000 dong/cay).
Bao qua bang tdi nilon va tai xop déu
c6 ty 1& qua hong do sau, bénh hai thap twong
ng 0,7-0,8% va 0,11%, dong thoi lam ting
khdi lugng qua do ham lugng nudc va khoi
lwong chat kho trong qua ting. Bao qua bang
tai nilon 1am tang khéi lwong qua, dat 114,30
g (tang 25,3%) nhung lam gidam ham lugng



chat ran hoa tan tong sb (15,69%) va chi sb
TSSITA (82,4). Bao qua bang tdi xép ting
khdi lwong qua, dat 107,30 g (ting 17,7%)
va khong anh huéng t6i ham luong chét rin
hoa tan tong sb (17,02%) va chi s6 TSS/TA
(102,7). Tui nion cho ning suit thuc thu va
1ai thuan cao nhat, twong tng 47,8 kg/cay va
1.258.000 dong/cay, va theo sau l1a bao tii
x6p V6i ning suit dat 44,7 kg/cay va lai
thuan dat 1.0001.000 ddng/cay.
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Nghién ctru nay duoc thyuc hién dudi
su tai trg ctia Quy nghién ctru khoa hoc, Hoc
vién NOng nghiép Viét Nam.
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NGHIEN CUU KY THUAT NHAN GIONG CAY BA KICH
(MORINDA OFFICINALIS HOW) BANG PHUONG PHAP GIAM HOM
TAI BAC GIANG

Neuyén Mai Thom, Kim Ngoc Quang, Vo Dai Hii, Thiéu Thi Phong Thu

TOM TAT
Str dung chét kich thich sinh truong IBA ndng ¢ 1000ppm va 1500ppm trong giam hom
Ba kich cho ty 1¢ cy dat tiéu chuan xuit vuon cao nhat 93,5-94,1%. Thoi vy giam hom Ba
kich tot nhat & Luc Nam - Bic Giang 1a vu dong. St dung hom gitra trong nhan giéng cho két
qua tot nhat. Gidng Ba kich BK11 va BK9 cho ty Ié cay hom dat tiéu chuan xuat vudn cao nhat
86,6-87,6%.

Tir khoa: Ba kich, nhan ging tir hat, giam hom

ABSTRACT

Using IBA with a concentration of 1000ppm and 1500ppm in stem cuttings gave the
highest standard plant rate of 93.5-94.1%. The optimal season of cuttings in Bac Giang is
winter. Using stem middle position of BK11 and BK9 varieties for stem cutting obtained the
highest percentage of the standard planting (86.6-87.6%).

Keywords: Morinda officinalis How, seeding propagation, cutting propagation

dic biét 1a tai huyén Luc Nam, tinh Bic
Giang, do d6 thiéu cac thong tin va co so
khoa hoc cho viéc phét trién nhan giéng chat
luong cao ciing nhu tréng Ba kich. Két qua
nghién cau trinh bay trong tham luan nay sé
cung cap thém céc thdng tin va k§ thuat nhan
gidng cay Ba kich gop phan phuc vu san
Xuit, phat trién ba kich & quy mé rong theo
hudng hang hoa.

1. PAT VAN PE

Ba kich co tén khoa hoc la Morinda
officinalis How, ho Ca phé Rubiaceae. Tén
goi khéc: Ba kich thién, Day ruot ga, Chau
phong xi (Hai Ninh), Thau tay cay (Tay),
Chdi hoang kim, Say cay (Thai), Chay kiang
doi (Dao). Pay la loai cay duogc liéu quy
hiém c6 phan bé tap trung & cac tinh Quang
Ninh, Tuyén Quang, Pha Tho, Nghé An,...
(L& Modng Chan, Lé Thi Huyén, 2000). Ba 2. PHUONG PHAP NGHIEN CUU
kich c6 rat nhiéu cong dung, trong dan gian 2.1. Nghién ciru anh hwéng caa chat kich
Ba kich dugc dung phé bién lam thuc bd,  thich sinh truéng va nong dd dén ty I¢ nay
ting Iuc. c6 tac dung bé than am, bé than ~ Mam cua hom Ba kich
duong, ting cuong gan cdt, khir phong thap o V¢ loai chat kich thich sinh truong:
(D5 TAt Loi, 2004); (B3 Huy Bich va cs, bé tai sirdung 3 loai sau: IBA, IAAvaNAA.
2006). - V& ndng do: ung voi mdi loai chat
kich thich sinh truong dé tai bd tri 3 muc
nong do khac nhau 1a: 500 ppm, 1000 ppm
va 1500 ppm.

Hién tai da c6 mot sé cdng trinh nghién
ctru vé nhan giéng cay Ba kich tir hat va tur
hom nhung chwa thuc su day dua, hé théng,
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Téng cong c6 10 cdng thire thi nghiém,
trong d6 9 cong thuc sir dung chit diéu hoa
sinh truong va 1 cong thie déi chung khong
sir dung). Céc cdng thuc thi nghiém duoc bd
tri 13p lai 3 1an véi 50 hom/cong thirc/lan lap.

Hom nghién ctu 1a hom giira ldy tur
gidng BK11 trong vudn giéng Ba kich trén 2
nam tudi, hom dwoc cét tir canh banh té map,
khée manh, 1a day, xanh khdng sau bénh,
hom c6 chiéu dai tir 10-15cm. Hom giira 1a
hom dugc Iy sau hom ngon dén sat hom géc
cua canh banh té. Thoi gian xu ly hom kéo
dai 30 pht sau d6 mé&i cdy hom vao bau dat
da dugc xir ly thude diét nam Viben-C 0,3 -
0,5%. Céc chi tiéu theo ddi va danh gia gom:

- Thoi gian hom bit dau nay choi
(ngay).

- Thoi gian hom bt dau ra ré (ngay).

- Ty Ié cay con dat tiéu chuan xuét
vuon (%).

- Thoi gian cay con dat tiéu chuan xuét
vuon (ngay).

2.2. Nghién cwu thoi vu gidm hom cay
Ba kich

Bé tri 4 cong thuc thi nghiém thoi vu
gidm hom khéc nhau nhu sau:

CT1: Vu xuén (thang 3-4).

CT2: Vu hé (théng 5-6).

CT3: Vu thu (thang 8-9).

CT4: Vu dong (thang 11-12).

Céc cong thuc thi nghiém duoc b tri
l3p lai 3 1an, 50 hom/cdng thtc/lan lap.

Chét kich thich ra r& trong nghién ctu
nay duoc ap dung 1a IBA nong do 1000 ppm.
Hom nghién ctu 14 hom gitta duoc lay tir
gidng Ba kich BK11 tai vuon giéng Ba kich
trén 2 nam tudi, hom duoc cit tir canh banh
té map, khoe manh, 1a day, xanh khéng sau
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bénh, hom cé chiéu dai tir 10-15cm. Thoi
gian xtr Iy hom kéo dai 30 phut sau d6 cay
hom vao bau dit da duoc xu ly thubc diét
nam Viben-C 0,3 - 0,5%. Céc chi tiéu theo
ddi va danh gia gidng thi nghiém trén.

2.3. Nghién ciu anh huéng cia loai hom
dén sy ndy choi, ra ré cia hom va ty I¢ cay
con xuat vuon

Bé tri 3 cong thirc thi nghiém vé loai
hom nhu sau:

- CT1: Hom ngon.

- CT2: Hom gitra.

- CT3: Hom géc

Hom ngon: La hom duoc cit tir ngon
dén qua dbt thtr 3 dai trung binh khoang 14 -
20 cm tly theo khoang céch giira cac dot.

Hom giira: La hom duoc lay sau hom
ngon dén sat hom gdc. Hom giira dai trung

binh 7-10cm. Mdi canh c6 thé cit duoc tir 7
- 12 hom gita.

Hom goc: La hom dau tién cua canh
banh té, hom gdc dai tir 7 - 10cm, gom c6 3 dét.

Céc cdng thic thi nghiém duoc b tri
l3p lai 3 1an, 50 hom/cdng thuc/lan lap.

Chat kich thich sinh truéng duoc sir
dung trong nghién ctu 1a IBA nong d6 1000
ppm. Cac hom duoc lay tir cac gidng Ba kich

BK11 tai vuon giéng Ba kich trén 2 niam
tudi. Thoi gian xu ly hom kéo dai 30 phat
sau d6 cdy hom vao bau dat da duoc xu ly
thudc diét nam Viben-C 0,3 - 0,5%. C4c chi
tiéu theo ddi va danh gia giéng cac thi
nghiém trén.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Nghién ciu chat kich thich sinh
truéng va nong d§ phu hgp cho nhan
giong hom Ba kich



Két qua thi nghiém trinh bay tai bang
1 cho thay thoi gian hom bét dau nay choi
bién dong khong nhiéu giira céc loai chit
kich thich sinh truéng va giira cac ndng do
khéc nhau, dao dong tr 12-15 ngay, trong d6

nong do 1000 ppm cd thoi gian hom nay choi
sém nhat, truéc cac néng do 500 ppm va
1500 ppm & ca 3 chét kich thich sinh truéng
1-2 ngay.

Bang 1. Anh hwéng cia chat kich thich va ndng dé dén sy nay chdi, ra ré cia hom va ty
Ié cdy con dat tiéu chuan xuat vueon

Thai gian

Tylécay Thaigian

Loaichdt ~ Nong  hom bat Thr:::u it Tylghom dattieu  ciydat
kich thich do daunay  ga raré song (%) chuan — tieu chuan
(ppm) choi (Ngay) Xuat veon  xuat vuon
(ngay) (%0) (ngay)
500 15 18 82,3 78,4 121
1AA 1000 14 17 86,6 82,4 117
1500 15 18 85,6 82,6 118
500 15 20 80,6 79,5 122
NAA 1000 13 19 85,0 83,1 118
1500 14 18 85,0 83,5 117
500 14 18 90,8 85,6 121
IBA 1000 12 17 97,6 93,5 118
1500 13 17 94,3 94,1 117
LSDO0.05 L. 1,46 0,44 1,79 1,47 1,54
LSDO0.05ND 1,47 0,44 1,78 1,47 1,53
CV% 10,6 2,4 2,0 1,7 1,3

Thoi gian hom bat dau ra ré ciing
khdng c6 sy bién dong 16n giira cac chat kich
thich sinh truong va gitra cac nong do khac
nhau, dao dong tir 17-20 ngay va khong cé
quy luat chung nao. Nhin chung, thoi gian
hom bét dau ra ré sau thoi gian hom nay chdi
tur 3-6 ngay.

Ty 1é hom séng & cac chat kich thich
sinh truong bién dong kha Ién, cao nhat l1a
chit kich thich sinh truong IBA c6 ty 1& hom
séng 90,8-97,6%, tiép dén la chat IAA c6 ty
1& hom séng 82,3-86,6% va thap nhat 1a cht
NAA c6 ty 1& hom séng 80,6-85,0%. Nhin
chung, mic do bién dong vé ty 1é hom séng
gitta IAA va NAA 1a khong I6n. Két qua tinh
toan thong ké va kiém tra sai di vé ty 1& hom
sbéng giita cac ndong do khac nhau cho thay
c6 su sai khac rd rét, trong d6 ndng do tot
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nhét 12 1000 ppm, thir hai 12 nong d6 1500
ppm, thap nhat 13 ndng d6 500 ppm.

Chi tiéu quan trong nhit trong tao cay
con chinh la ty 1& cay con xuat vuon. S ligu
bang 4 cho thay ty I¢ ciy con dat tiéu chuan
XUit vudn & cac chat kich thich sinh truong
kha cao, dat trén 78,4%, trong d6 cao nhét 13
chat IBA vai ty 18 ciy con dat tiéu chuan xuat
vuon 85,6-94,1%, tiép dén la chat NAA voi
ty 16 79,5-83,5% va thap nhat 1a chat IAA voi
78,4-82,6%. Két qua kiém tra sai di cho thay
cong thirc IBA ndng do 1000 ppm va 1500
ppm & tét nhat, cho ty I& cay dat tiéu chuan
xuat vuon 93,5-94,1%.

Viéc nghién ciru theo ddi thoi gian cay
gidng dat tiéu chuan xuat vuon ciing rat quan
trong nham phuc vu cho viéc 1ap ké hoach
san xuit gidng. S6 liéu bang 4 cho thay thoi



gian cdy giéng dat tiéu chuan xuat vuon dao
dong tr 117 - 122 ngay va khéng co su khac
biét nhidu gitta cac chat kich thich sinh
truong, trong d6 nong d6 1000 ppm va 1500
ppm c6 thoi gian cdy dat tiéu chuan xuat
vudn ngin nhat 117-118 ngay.

Téng hop cac két qua trén day co thé
rat ra két luan chat kich thich sinh IBA ndng
d6 1000 ppm va 1500 ppm la tét nhat cho

3.2. Nghién ciru thoi va giam hom Ba kich

S6 liéu bang 2 cho thay thoi gian hom
bit dau nay chdi & vu xuan, hé va thu 1a 15-
16 ngay, riéng vu dong do thoi tiét lanh hon
nén thoi gian hom bt dau nay chdi ciing
cham hon so v&i cac vu khéc (ngay thur 18).
Thoi giam hom bét dau ra ré khong co su
bién dong nhiéu & cac vu, dao dong tir 19-20
ngay.

gidm hom Ba kich.

Bang 2. Anh hwéng thoi vu giam hom téi sw nay chéi, ra ré cia hom va ty 18 cdy con dat
tiéu chuan xuat vwon

i Thaoi gian Tylé Tylécaycon Thai gian

Congthic bt dhuniy,  ombit  hom dattiu  ciy ditiey

chdi (ngay) daurareé song chuan xuat chuan xuat

(ngay) (%) vuon (%) vuon (ngay)
Vu xuén 16 20 88,2 81,6 117
Vu he 15 20 70,7 67,9 120
Vu thu 16 19 82,4 73,6 120
Vu dong 18 19 88,0 87,2 118
L0.05SD 1,10 2,55 4,04 4,47 0,66
CV% 3,4 6,3 2,5 2,9 1,3

Ty 1& hom sbng & cac cong thire ciing ¢ sy bién dong kha Ion va c6 ¥ nghia vé mat théng
ké. Ty 18 hom séng dat cao nhat & vu xuan (88,2%) va vu dong (88,0%), vu thu dat 82,4% va
thap nhat 1a vu hé khi chi dat 70,7%.

Vé ty 1& cdy con dat tiéu chuan xuat vuon, s6 liéu bang 5 cho thay ty Ié ciy con dat tiéu
chuan xuit vuon cao nhat 13 & vu dong 87,2% va co su sai khac c6 y nghia véi cac vu khac;
tiép dén la vu xuan ty 1& nay dat 81,6%, vu thu dat 73,6% va thap nhat 1a vy hé 67,9%. Thoi
gian cdy con dat tiéu chuan xuat vuon & cac thoi va giam hom bién dong khong 16n, dao dong
117-120 ngay, trong d6 vu dong la 118 ngay.

Tong hop céc két qua phan tich va danh gia trén day c6 thé rat ra thoi vu giam hom tét
nhat vai cay Ba kich 1a vy dong.

3.3. Nghién ctu anh hwéng cia loai hom dén sy nay chéi, ra ré cia hom va ty 1é cay con
dat tiéu chuan xuat vwon

Két qua nghién ctru cho ta mot sé nhan xét sau day:

- Thoi gian bat ddu nay chdi caa hom giira 12 sém nhat (ngay thtr 16), trong khi hom ngon
thoi gian bit dau nay chdi 1a ngay 19 va lau nhit 1a hom géc vai 28 ngay.

- Thoi gian hom bét dau ra r& nhanh nhat van 1a & cong thic hom giita véi 19 ngay, tiép
dén 13 hom ngon véi 22 ngay va lau nhit 1a hom gdc véi 34 ngay.
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Bang 3. Anh hwéng caa loai hom dén sw nay chéi, ra ré cia hom va ty I¢é ciy con dat
tiéu chuan xuat vuon

Thoi gian Thoi gian Tylé¢ Tylécaycon Thoigiancay
R . hom biatdau  hom bit hom dat tiéu con dat tiéu
Cong thwc - x: A X P 2 £ P £

nay choi daurare song chuan xuat chuan xuat

(ngay) (ngay) (%) vuon (%)  vudn (ngay)
Hom ngon 19 22 84,8 74,3 126
Hom gitra 16 19 95,6 87,2 118
Hom géc 28 34 74,7 72,0 130
LSDO0.05 3,15 4,68 6,89 9,53 4,09
CV% 6,6 8,3 3,6 5,4 1,4

- Vé ty I hom song Ba kich nhin
chung dat khac cao, cao nhat la cong thic
hom giita dat 95,6%, tiép dén Ia hom ngon
v6i 84,8% va thap nhat 1a hom géc véi
74,7%. Ty 1¢ cay con dat tieu chuan xuat
vuon ciing ¢6 quy luat twong tu nhu ty 1€
séng caa hom, cdng thic hom gitra c6 s6 cay
dat tiéu chuan cy xuat vudn vai ty 18 87,2%,
hom ngon va hom gdc c6 ty 1é cay dat tiéu
chuan xuat vuon chénh léch nhau khong
nhiéu véi 74,3% va 72,0%. Két qua kiém tra
sai di cho thay cac loai hom c6 anh huong rd
rét dén ty 1é séng va ty Ié cay con dat tiéu
chuan xuat vuon. Cong thic hom gitra 1a tét
nhat va c6 thoi gian cay con dat tiéu chuan
Xuit vuon 1a 118 ngay.

3.4. Nghién citu kha ning nhan giong
bang hom cia cac giéng giong Ba kich tai
Bic Giang

Két qua nghién ctru bang 4 cho thay:

- Thoi gian hom bat dau nay chdi & cac
giéng Ba kich c6 sy bién dong khong 16n, hau
hét cac gidng déu bat dau nay chdi vao ngay
thir 15, riéng gidng BK6 nay chdi o ngay thir
14 va giéng BK2 nay chéi & ngay thir 16.

- Thoi gian hom bat dau ra ré sém nhat
la giong BK11 vao ngay 17 sau khi giam, tiép
dén la giéng BK4 & ngay 18; cac giong BK2,
BK3 va BK6 hom bt dau ra ré vao ngay 20;
cac gidng con lai ra ré vao ngay 19. Nhin
chung, thoi gian hom bét dau ra ré ciing khong
c6 sy khac biét lon ¢ cac gidng Ba kich.

Bang 4. Anh hwéng ciia cac giong Ba kich dén sw nay chdi, ra ré caa hom va ty Ié cay
con dat tiéu chuan xuat vuon

Thoi gian Thei gian Ty ¢ cay Thoi gian cay
Co , hom bat dau s +x.. Tylé hom dat tiéu dat tiéu chuan
ong thirc . A hom bat dau % ; £ £ \
nay choi ra ré (ngay) song (%) chuan xuat xuat vuon
(ngay) vuron (%) (ngay)
BK1 15 19 83,4 82,5 125
BK2 16 20 90,5 82,5 124
BK3 15 20 88,4 81,5 123
BK4 15 18 91,3 81,8 126
BK5 15 19 93,2 82,4 124
BK6 14 20 81,0 80,7 125
BK7 15 19 94,7 83,9 125
BK8 15 19 93,1 82,7 123
BK9 15 19 88,9 86,6 124
BK10 15 19 93,8 83,3 122
BK11 15 17 95,8 87,6 120
LSDO0.05 1,79 2,06 35 3,2 2,67
CV% 7,0 6,3 57 55 13
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- Vé ty 18 hom séng, s6 liéu bang 7 cho
thdy gidng BK11 dat ty 1¢ séng cao nhét véi
95,8%, tiép dén la gibng BK7 véi 94,7%,
BK10 véi 93,8%; cac giéng c6 ty 1& hom
séng thip gdm BK6 véi 81,0% va BK1 voi
83,4%. Két qua kiém tra sai di cho thiy c6 5
gidng sau day nam trong nhdm cé ty 1é séng
cao nhat gom: BK11, BK7, BK10, BK5 va
BKS.

- Céc gidng co ty 1é cay con dat tiéu
chuan xuit vuon cao 1a BK11 (87,6%), BK9
(86,6%), BK7 (83,9% va BK10 (83,3%).
Céc gidng co ty Ié cay con dat tiéu chuan
xuat vuon thap 1a: BK6 (80,7%) va BK3
(81,5%). Két qua kiém sai di cho thay trong
11 gidng Ba kich nghién ctiu c6 2 gidng co
ty 1& cAy con dat tiéu chuan xuat vuon cao
nhat 1a BK11 va BK9, day ciing 1a 2 gidng
ma dé tai kién nghi 4p dung trong thic tién
san Xuat.

4. KET LUAN
Tir cac két qua nghién cau thu duoc c6
thé rat ra mot s6 két luan sau day:

- Sir dung chét kich thich sinh truong
IBA ndng do 1000ppm va 1500ppm trong
gidm hom Ba kich cho ty I¢ cay dat tiéu
chuan xuat vuon cao nhit 93,5-94,1%.

- Thoi vu gidm hom Ba kich tét nhat
& Bic Giang la vy dong.

- Str dung hom gitra trong nhan gidng
cho két qua tét nhat.

- Gidng Ba kich BK11 va BK9 cho ty

1& cAy hom dat tiéu chuan xuat vuon cao nhét
86,6-87,6%.
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