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TOM TAT

Nghién ctru nay kham phé phan tng sinh 1y va nong hoc cta ciy mia v6i diéu kién han
va luong dam bon. Thi nghiém hai nhan t6 véi 02 mirc tudi (tudi nude day du va han dau vy)
va 04 mirc dam bon (tuwong Gng véi 0, 90, 180, 270 kgN/ha) duoc bo tri theo Split-plot véi ba
1an nhic lai. Két qua chi ra cudng do quang hop do duoc & cac cong thirc bon dam cao (180 va
270 kgN/ha) cao hon c6 ¥ nghia trong diéu kién tuéi day di nhung khong c6 ¥ nghia trong diéu
kién han khi so véi cong thirc bon dam thap (90 kgN/ha). Cong thirc khong bon dam cudng dod
quang hop ludn thip nhit ¢ ca hai mirc nudc téi. Boén dam véi luong cao gitp ting cuong do
quang hop, d6 nhay khi khong va ham luong chlorophyll do 14 tich lity nhiéu dam hon. Han
gy giam ¥ nghia cudng d6 quang hop, d6 nhay khi khong, chi sé SPAD, dién tich 14 va khoi
luong chét kho tich lty. H¢ $6 tuong quan thuén gitra chi s6 chju han v6i hiéu qua sir dung dam
vé quang hop va vé sinh khéi khang dinh hiéu qua sir dung dam cao gép phan giup cdy mia
chiu han t6t hon.

Tir khéa: chi sb chiu han, hiéu qua st dung dam, cdy mia, bat thuan nudc.

Nitrogen use efficiency of sugarcane under drought stress conditions

ABSTRACT

In this study, the responses of sugarcane to drought and to nitrogen application for
physiological and agronomical characteristics were investigated. Two water regimes (full-
irrigated and drought stress at early growth stage) and four nitrogen levels (0, 90, 180 and 270
kg N ha') were assigned in a Split-plot design with three replications. The results showed the
photosynthetic rates higher nitrogen applied treaments (180N and 270N) were significant
higher than that of 90N under full-irrigated conditions, but not significant under drought
conditions. Photosynthetic rates of ON treatment were the lowest under both conditions. Higher
nitrogen application supported higher photosynthetic rate, stomatal conductance and
chlorophyll content because of higher nitrogen concentration accumulated into the leaf.
Drought significantly reduced the potential photosynthetic rate, stomatal conductance, SPAD,
leaf area and biomass production. Positive coefficients between drought tolerance index with
photosynthetic and with biomass nitrogen use efficiency suggest that higher nitrogen use
efficiency could help plant have higher ability to tolerate to drought stress.

Keywords: Drought tolerance index, nitrogen use efficiency, sugarcane, water stress.



I. PAT VAN PE

Han han ché cac hoat dong sinh truong
va quang hop cua ciy trong 13 nguyén nhan
giam sinh khéi va ning sut mia cdy (Zhao
and Li, 2015). Tuy nhién, trong ting giai
doan sinh trudng, mirc d¢ anh huong cua han
rat khac nhau. Trong khi han cudi vu khong
anh hudng téi nang suét, han dau vu va gitia
vu gdy giam kha ning sinh truong, ning suat
mia cdy va ning suat duong (Ethan et al.,
2016). Bé nhanh va vuon long va hai thoi ky
khung hoang nudc cua cady mia do day la thoi
ky cay mia yéu cdu nhiéu nudc dé duy tri sinh
truong (Zingaretti et al., 2012). Mac du thoi
ky vuon long c6 thoi gian sinh trudng cling
nhu nhu cdu nuéc cao nhét, nhung néu bb tri
thoi vu hop 1y dé thoi ky nay nam hoan toan
trong mua mua, cd thé han ché téi da anh
huong bat loi ctia han. Chinh vi vy, han vao
thoi ky dé nhanh va tién vuon 16ng (han dau
vu) s€ sdy ra thuong xuyén hon.

Nito hay dam dong vai tro quan trong
d6i v6i cdy mia, boi nd xuc tién nhiéu qua
trinh quan trong trong cdy. Thiéu dam giy
giam sinh truong va nang suat, nhung thira
dam ciing c6 thé dan téi kéo dai sinh trudng
sinh dudng va giam ning suat va chat luong
duong (Bell et al., 2014). Cac két qua nghién
ctru trude day chi ra réng su dung dam hi¢u
quéa hon c6 thé gitip cay trong sinh trudng va
cho nang suit cao hon. Vi du cu thé & cay
laa, viéc ting hap thu va hiéu qua s dung
dam gop phan ting nang suat hat (Zhu et al.,
2016). Mdi tuong quan thuan chit gitra hiéu
qua st dung dam va ning sudt mia cly va
ning suit dudng duogc chi ra trén cdy mia
(Acreche, 2017). Tuong ty, Calif and
Edgecombe (2015) chi ra ring ning suit sinh
khdi va sinh truong cua cdy mia dugc cai
thién dang ké co lién quan téi hidu qua s
dung dam. Han gay giam hép thu dinh dudng

12 nguyén nhan gay ra nhing thiéu hut dinh
dudng trong cay, trong d6 c6 dinh dudng
dam (Dinh et al., 2014). Vi cdy mia, dam
thuong dugc bén vao dau vu va két thac
trude khi cdy mia vuon cao. Vi vay, khd ndng
hép thy va hiéu qua st dung dam c6 thé bi
giam sit néu thiéu nudc trong thoi ky nay.
Trén cay ngd trong diéu kién han, cac gidng
chiu han thuong cho nang suét hat cao hon
do kha ning hip thy va hiéu qua sir dung dam
cao hon (Kamara et al., 2014). Trén cao
luong, cai thién hiéu qua st dung dam va
hi€u qua st dung nudc gitp tang muc do
dong hoa trong diéu kién han (Wang et al.,
2014). Do do6, nang cao hi¢u qua su dung
dam c6 thé 1a giai phap hitu ich gitp cay sinh
truong trong diéu kién thiéu hut nudc tudi.
Mic du vay, van chua c6 nhiéu nghién ctru
vé moi quan hé gitra hiéu qua sir dung dam
va kha nang chiu han cua cay mia.

Nghién clru nay tap trung dénh gid
phan tmg quang hop va nong hoc véi dicu
kién han va moi quan h¢ gitra hiéu qua su
dung dam vd&i kha nang chiu han dé hiéu rd
hon co ché chiu han & cay mia.

Il. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Thi nghiém dugc tién hanh trong diéu
kién nha kinh tai Pai hoc Ryukyus, Okinawa,
Nhat Ban tir thang 5 dén thang 9 nim 2016.
Cay con hai thang tudi ciia gidng mia thuong
phim NiF8 dugc trong trong cac chau
Wagner (1/2000 a) chira 10kg hon hop c6 do
am 12% bao gom dét do, cat bién va min cay
dugc tron theo ty 1€ thé tich 1:1:1. Thanh
phan dinh dudng ctia hdn hop duoc phan tich
true khi trong co6 pH (7,1), EC (153,1 mS
m™), N tong s6 (0,07 %), P tong s6 (0,1 ppm)
va K tong sb (12,2 ppm).

Thi nghiém duogc bb tri theo kiéu Split-
plot v6i 3 1an nhac lai. Hai ngudng d6 am bao



g0m tudi du 4m & d6 am tbi da dong rudng
(WW) va han (DS) ¢ 1/3 ham lugng nudc
hiru hiéu trong 60 ngay duoc thiét ké trong 6
chinh. Bén muc dam bon bao gém 0,4,4,8,8
va 13,2 g (NH4)2SO4 (twong duong véi 0, 90,
180 va 270 kgN/ha) duoc thiét ké trong cac
6 phu. Chau thi nghiém dugc bd tri theo
khoang cach 40 x 90 cm. Trong toan b thoi
gian thi nghi¢ém, chi gilt lai mét than chinh,
cac nhanh mai hinh thanh duoc loai boé khi
vira xuat hién. Tai thoi diém 7 ngdy sau trong
(DAT), phan Ca(H2P04).2CaS04 dugc bon
v6i lugng 5,2g/chau. Phan KCI (2,1 g/chau)
va (NH1)2S04 v6i lugng nhu trén dugc bon
cung ty 18 1:1,5:1:1,5 cho bdn 1an bén lan
luot tai cac thoi diem 7, 30, 60 va 90 DAT.
Tai cac cong thirc tudi am, nude duoc
tudi va duy tri & mac d6 4m t6i dong rudng
cho t&1 60 DAT. Sau do tai cong thic gay
han, luong nudc tudi gidm di 50% so véi
lwong nuée bdc hoi hang ngay cho dén khi
d6 am dat dat ngudng 1/3 ham luong nudc
hiru hiéu (khoang 10 ngay), rdi tudi toan bd
luong nudc bdc hoi hang ngay cta cong thirc
nay dé duy tri d6 &m mong muén cho 50 ngay
tiép theo. Luong nudc bdc hoi hang ngay
dugc xac dinh bang cach can khdi lwong
chau. Do 4m dat ¢ ngudng t6i da ddng rudng
1a 37,19% va & ngudng 1/3 ham lugng nudc
hiru hiéu 1a 28,36% dugc kiém soat bang
cach st dung cac dau do Hydra probe soil
sensors (Steven Water Monitoring Systems,
Inc., Portland, OR) duoc dat & do sau 10cm.
Tai thoi diém mot ngay trude va sau
khi két thuc gay han, tién hanh xac dinh tiém
ning quang hop (Amax), 6 nhay khi khong
(gs) va tbc @6 thoat hoi nudc cua cay. Sur
dung hé théng quang hop LI-6400 portable
photosynthesis system (LI-COR, Lincoln,
Nebraska, USA véi budng do co kich thude
2x3 cm, anh sang den LED ¢ mtrc 2000 pmol

m? s, nhiét 46 quanh bé mat 14 & mic
31+2°C, va néng do CO2 & mirc 400+5 pmol
mol) trén 14 that hoan chinh dau tién tir trén
xudng trén tat ca cac cdy mau ciia mdi cong
thirc thi nghiém bt dau tir 9 gid sang dén 3
gio chiéu. Sau do, chi s6 SPAD duoc do trén
cung vi tri do quang hop bang may SPAD
meter (SPAD-502, Minolta, Japan).

L4 do quang hop sau d6 dugc ldy mau
dé xac dinh dién tich 14 bang may LI-3100
portable leaf area meter (LI-COR, Lincoln,
Nebraska, USA) trudc khi séy 0 nhiét do
80°C trong 48 gior dé xac dinh khdi lwong 14
kho. Sau khi nghién nhé bang may TI-100
vibrating sample mill (CMT, Tokyo, Japan),
25 mg mau la dugc 1dy dé xac dinh ham
luong dam trong 14 (NL) qua hé théng N/C
analyzer (NC-90A, Shimadzu, Japan).

Hi¢u qua st dung dam quang hop
(PNUE) va hiéu qua st dung nudc theo
quang hop (PWUE) dugc tinh theo cong
thirc:

PNUE = Cuong d6 quang hop/ham
lugng dam trong 14;

PWUE = Cudng d6 quang hop/téc do
thoat hoi nudc.

Tai thoi diém 120 DAT khi két thuc
gy han, toan bo cay duoc ldy mau va tich
riéng tirng bd phan ré, than va I14. Than (sau
khi ép nudce) va 1a (sau khi xac dinh dién tich
14) duoc sdy & nhiét d6 80°C trong 48 gid dé
xéc dinh khoi luong than 14 kho. R& dugce rira
sach va sdy ¢ cung nhiét 46 dé xac dinh khoi
luong ré kho. Tong sinh khdi duge xac dinh
bang tong khéi lwong than 13 va ré kho. Hiéu
qua sir dung dam sinh kh6i (NUE) duoc tinh
theo cong thurc:

NUE = Téng sinh khdi/ lugng dam bon

Chi sé chiu han (DTI) dugc xac dinh
theo cong thirc:



DTI = Téng sinh khdi trong diéu kién
han/ tong sinh khéi trong diéu kién tudi am.
Sb liéu dugc tong hop va phan tich
phuong sai theo Split-plot va theo kiéu khéi

3.1. Anh hwéng cia han va dam bén téi
guang hep cia cay mia

A giam tir 60 toi 120 DAT ¢ tat ca cac
cong thirc bon dam (Bang 1a, b). A thap hon

& cac giai doan sau c6 thé do NL thip hon so

véi giai doan trude (Bang 1a, b). Cac chi tiéu

quang hop bao gébm A, gs, SPAD va NL ting

I1l. KET QUA VA THAO LUAN khi ting lugng dam bon (Bang 1a, b).

Bing 1a. Cwomg dd quang hep tiém ning (Ama), d nhay khi khong (gs), higu qua sir dung dam
quang hep (PNUE), hi¢u qua sir dung nwéc quang hep (PWUE), chi s6 SPAD va ham lwong

dam trong 14 (NL) & cac ngudng tuéi am véi cac mire bén dam khac nhau tai thei diém 60DAT

ngau nhién hoan chinh (RCBD) bing phan
mém Statistix 8.0.

. Anmax gs PNUE PWUE NL

Lugng dam bon pmol m2s? pmolm?s! pmols?g! pmol mol? SPAD gm?
ON 26.6° 0.20° 39.92 5.7° 30.5¢ 0.66°
90N 35.5° 0.24° 36.9% 6.52 36.0° 0.97¢
180N 41.5% 0.29° 29.5¢ 6.52 44.2° 1.45°
270N 45.02 0.322 24.4° 6.52 50.42 1.867
Nguon bién dong
Ngudng tudi 4m (W)  ns ns ns ns ns ns
Lugng dam bon (N) *% * *% * *% *%
W*N ns ns ns ns ns ns

ns, * va ** nghia lan luot 1a khong ¥ nghia, ¢6 ¥ nghia & mic P < 0,05 va P < 0,01, DAT- ngay sau trong.
Céc chit cai thuong khac nhau trong cung mot cgt bi€u thi khac nhau c6 y nghia gitita cdc mirc dam bon & muc at
P < 0,05 theo Turkey.

Bang 1b. Cwong d quang hep tiém ning (Amax), dd nhay khi khdng (9s), hiéu qua sir dung dam
quang hep (PNUE), hi¢u qua sir dung nwéc quang hep (PWUE), chi s6 SPAD va ham lwong
dam trong 14 (NL) ¢ cac ngudng tuéi 4m véi cac mire bén dam khac nhau tai thoi diém 120DAT

Nglrﬁ;ng Mirc Amax gs PNUE PWUE SPAD NL
twdi am dambon pmol m?s! pumolm?s? pmols?g?! pmol mol? g m?
ON 16.0° 0.13° 28.6° 5.2° 27.6° 0.56°
Tuéi déy 90N 27.9° 0.172 36.3% 6.42 36.42 0.772
dil 180N 30.78 0.212 38.52 6.52 37.3 0.802
270N 31.52 0.192 36.52 7.12 39.3% 0.86%
Average  26.5% 0.17A 35.0% 6.3 35.24 0.73
ON 8.9° 0.08° 16.8° 4.5° 17.2° 0.54°
90N 19.52 0.11% 29.18 1.7% 31.4° 0.67°
Han 180N 23.32 0.13* 26.12 6.92 35.52 0.902
270N 22.82 0.122 22.2% 7.8% 34.0% 1.032
Average  18.7° 0.118 23.6° 6.7 2958  0.78
Nguan bién déng
Ngudng tudi am (W)  * * *ok ns * ns
Luong dam bén (N) *% * *% *% *% *%
W*N ns * ns * * ns

ns, * vd ** nghia 1an luot 1a khong ¥ nghia, c6 ¥ nghia ¢ muc P < 0,05 va P < 0,01, DAT- ngay sau tréng. Céc

chtr cai khac nhau trong cung mot cot biéu thi khac nhau c6 y nghia giita cac mirc dam bén & muc at P < 0,05

theo Turkey. Cac chir cai viét hoa trong ciing mot cot biéu thi khac nhau c6 y nghia giita cac ngudng tudi am &
murc P < 0,05 theo Turkey.

Trong diéu kién tu6i 4m, A & céc cong cong thure bon 90N, nhung néd cao hon khong

thirc bon 180N and 270N cao hon so véi g €0 ¥ nghia trong diéu kién han. Ngugc lai, sy



khac nhau c6 y nghia ¢ gs, SPAD va NL cua
cac cong thirc ¢6 bon dam chi thiy tai thoi
diém 60 DAT va & NL trong diéu kién han
tai thoi diém 120 DAT. Trong khi d6, cong
thirc ON c6 cac gia tri do dugc thép hon so
véi cac cong thirc bon dam & ca hai ngudng
tu6i am. Thém vao d6, twong quan giita NL

va Amax, g8 va SPAD ciling la tuong quan
thudn c6 y nghia (Hinh 1). Nhiing két qua
nay c6 thé dua ra két luan rang bén nhiéu
dam giap tang A, gs va ham luong diép luc
(hay ting SPAD) do 14 tich iy nhiéu dam
hon.
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Hinh 1. Twong quan giira chi s6 SPAD, d9 nhay khi khdng, cwong d9 quang hop tiém ning va
ham lwgng dam trong l4 tai thoi diém 60 DAT (a, b, ) va tai thoi diém 120 DAT (d, e, f) trong
diéu kién twéi day da (ky hiéu déng) va trong diéu kién han (ky hiéu mé). Rp? va R.2 1a hé sb
twong wng cho phwong trinh tuyén tinh va phwong trinh da thic.

Tai thoi diém 60 DAT, PNUE giam khi
tang luong dam bon (Bang 1a). Nguoc lai, tai
thoi diém 120 DAT, PNUE tang khi ting dam
bon tir 0 dén 90N, sau do ting nhe khi tiép tuc
tang luong dam bon trong diéu kién tudi am

nhung giam trong diéu kién han (Bang 1b). O
ca hai thoi diém, PWUE khong sai khac gitra
c&c cong thirc c6 bon dam va cao hon co y
nghia so vdi cong thirc ON. A tang theo phuong
trinh da thtrc hon 1 theo phwong trinh tuyén



tinh voi su tang cua NL (Hinh 1). Ciing qua thirc ON tai thoi diém 60 DAT, trong khi NL
Hinh 1, A giam khi NL dat ngudng 1,71 g m™ chi cao hon 2 1an tai thoi diém 120 DAT c6 thé
tai thoi diém 60 DAT va 1,0 g m? thoi diém la Iy do cho viéc giam PNUE khi tang luong
120 DAT. Thém vao d6, do NL ¢ cac cbng dam bén ¢ giai doan trudc (Hinh 2).

thirc bon dam cao hon gip 5 1an so vai cong
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Hinh 2. Twong quan giita ham lugng dam trong la va hiu qua si dung dam quang hep tai thoi
diém 60DAT (a); va tai thoi diem 120 DAT (b) trong dieu Kién twéi day du (ky hi¢u déng) va
trong dieu kién han (ky hi¢u me)

Trir PWUE va NL, han gy giam A, gs dam qua do dbc cta duong tuyén tinh cuong

PNUE va SPAD (Béang 1b). Lugng dam du do quang hop tiem nang va ham luong dam

thira trong 14 v6i dién tich 14 bi thunho (Bang ~ trong 14 dé bicu thi hiéu qua s dung dam

1b), c6 thé 1a 1y do NL ting cao & cac cong quang hop (Sage and Pearcy, 1987). Theo

thitc bon dam cao. Nguoc lai, thiéu dam & tinh todn nay, cling c6 thé nhan thay han gay

cac cong thirc bon it dam co thé di giy giam giam PNUE boi Vi, gia tri do fléc trong di‘?u
kién han (24,9) thap hon nhiéu so voi diéu

kién tudi am (46,0) (Hinh 1).
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Hinh 3. Khoi lwrgng than I4 kho (a), khéi lwgng ré kho (b), tong sinh khéi (c) va dién tich 14 (d)
tai thoi diem 120 DAT trong dieu Kién twdéi day da (do thi dong) va trong dieu kién han (do thi
meé) & cac mire dam bon khac nhau.



3.2. Anh hwéng cia han va dam bon téi cac chi tiéu néng hoc ciaa cay mia

Dién tich 14 khéc nhau c6 y nghia gitra
cac cong thire bon dam (Hinh 3). Cu thé, dién
tich 14 ting khi ting luong dam bon dén
180N, nhung sau d6 khong tang khi tiép tuc
luong bon. Tong sinh khdi ting khi ting
lugng dam bon chi trong diéu kién tudi am.
Trong diéu kién han, sinh khdi chi ting khi

tang lugng dam boén dén 90N, sau dé ngimg
tang khi tiép tuc ting luong dam bon. Han
gdy giam ¥ nghia dién tich 14, khdi luong
than 14, ré va tong sinh khéi ¢ cay mia (Hinh
3). Tuong quan thuan gitta Amax, NL, SPAD
v6i cac chi tiéu sinh khéi (Bang 2) khing
dinh tang lvong dam bon giup tang hoat dong
quang hop dé tich lily chat kho nhiéu hon.

Bing 2. Twong quan giira c4c chi tiéu quang hgp va tong sinh khéi

Chi tiéu theo dbi KL ré& kho KL thanlakhd  Tong sinh khoi
Cuong do quang hop 0.85** 0.94** 0.92**

Tuoi diy di Ham luong N trong la 0.87** 0.84** 0.87**
Chi s6 SPAD 0.89** 0.88** 0.90**
Khéi luong ré kho - 0.92%* 0.97**
Cuong do quang hop 0.90** 0.97** 0.82**

Han Ham luong N trong 14 0.73** 0.83** 0.82**
Chi s6 SPAD 0.81** 0.96** 0.93**
Khéi luong ré kho 0.89** 0.95**

** nghia 1a ¢6 y nghia & mirc P<0,01, N- dam, KL- khéi lwong

Céc nghién ciru trude day vé mdi tuong
quan gitra hi¢u qua st dung dam va kha nang
chiu han ctia cc cay hoa thao cho biét: hiéu
qué st dung dam sinh khdi ctia cac dong l0a
my chju han tét luén cao hon céc dong chiu
han kém (Fan and Li, 2001). Do kha nang hut
va hiéu qua sir dung dam cao hon, cac gidng
ngd chiu han cho ning suét cao hon trong diéu
kién han (Kamara et al., 2014). Cai thién hiéu
qua st dung dam va st dung nudc giip tang
mic d6 déng hoa cua cao lwong trong diéu
kién han (Wang et al., 2014). Trong nghién ctru
nay, DTI c6 twong quan thuan chat véi PNUE,
NUE (Hinh 4) véi hé s6 twong quan lan luot

1.0

dat r=0.90** va r=0.99** chung minh nhan
dinh PNUE hay NUE cao hon gilp cay mia ¢
kha ning chiu han t6t hon. Tuy nhién, & cac
cong thirc bon dam cao hon cy sinh trudng tot
hon (khong y nghia dic biét trong diéu kién
han), nhung & cac céng thirc bon dam thap hon
PNUE va NUE cao hon c6 thé gitip han ché tac
dong bat thuan ciia han. Trong pham vi nghién
ctru ndy, lwong dam bon tir 180 kgN/ha ¢ thé
13 lugng bon tbi wu gitip cay duy tri sinh truong
trong diéu kién han. Tuy nhién, dé dua ra luong
bon t6i wu nhat, can tién hanh thém céc thi
nghiém trén quy mo 16n trén déng rudng dé két
luan thuyé phuc hon.
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Hinh 4. Twong quan giira chi s6 chju han (DTI) va hiéu qua sir dung dam
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KHAO SAT HIEU LU'C CUA NAM POI KHANG VA THUOC HOA HQC PHONG
TRU BENH LO CO RE (RHIZOCTONIA SOLANI KUHN) VA BENH HEO RU GOC
MOC TRANG (SCLEROTIUM ROLFSII SACC.) HAI CAY TRONG CAN TRONG
PIEU KIEN CHAU VAI

Dé Tin Diing - Pé Trung Kién

Bg mon Bénh cay
Investigation of effects of antagonist fungus and chemical fungicides against damping-
off disease caused by Rhizoctonia solani Kithn and southern blight disease caused by
Sclerotium rolfsii Sacc. in different crops in the pot conditions.

TOM TAT

Két qua nghién ctru xac dinh duoc hiéu lyc phong trir bénh ctia ndm dbi khang T. viride
phong trir bénh 16 ¢ ré dau xanh, cai canh, dau tuong trong diéu kién chau vai tuong dat cao
nhat twong tng 14 64,2% - 66,2% - 67,5%. Hiéu lyc phong trir bénh ctia nam d6i khang T. viride
phong trir bénh héo rii gbc mdc trang hai lac, ddu cd ve trong diéu kién chau vai tuong dat cao
nhat tuong Gng 13 68,7% va 70,7%. Nam ddi khang T. viride ¢6 hiéu lyc phong trir bénh ndm
hai viing 1& cao nhat khi xir 1y hat truéc khi gieo trong, hiéu lyc phong trir thap néu xir Iy ndm
d6i khang sau khi cay nhiém bénh.

Khao sat hiéu lyc cia 3 loai thude hoa hoc phong trir bénh héo rit gbe méc tring (S. rolfsii)
hai trén dau tuong trong diéu kién chau vai. Két qua nghién ctru thé hién khi xt 1y hat dau twong
béng thudc trude gieo thi hi¢u lyc phong trir bénh dat cao nhét. Hiéu luc phong trir bénh cua
thudc Cruiser Plus 312.5 FS 1a 68,7%, cua thubc Amistar 250SC dat 65,86% va hiéu luc cua
thude Vivadamycin 3SL thép nhat 26,97%. Ca 3 loai thudc hoa hoc trén déu co hiéu luc phong
trir bénh héo rii gdc mde tring thap néu xir li thude sau khi cay da nhiém bénh.

Tir khéa: bénh ndm hai ving ré, nam ddi khang, Trichoderma viride, thudc trir bénh, hiéu
luc phong trir bénh.

ABSTRACT

The research results have determined that the efficacy of the T. viride antifungal disease
against pea-neck roots, broccoli, soybeans in the corresponding pot basin reached the highest
of 64.2% - 66.2% - 67.5%. The effectiveness of T. viride antifungal fungus against wilt and
white mold disease caused by peanuts and pea in the pot basin conditions reached the highest,
respectively 68.7% and 70.7%. The antagonistic fungus T. viride had the highest anti-fungal
effect on root diseases when treating seeds before planting, the low prevention effect if the
antagonistic fungus is treated after infected plants.

Investigation of the effectiveness of three chemical fungicides to control the southern
blight disease (S. rolfsii) harmful on soybean under tank conditions. The research results show
that when treating soybean seeds with pre-sowing drugs, the preventive effect was found to be
the highest one. Disease control efficacy of Cruiser Plus 312.5 FS is 68.7%, of Amistar 250SC
is 65.86% and Vivadamycin 3SL is lowest, 26.97%. All three types of chemical drugs are
effective in preventing southern blight disease treated after infection.

Keywords: Soil-borne diseases, antagonist fungus, Trichoderma viride, fungicides, effectiveness



1. PAT VAN DE

Bénh hai cay trong 1a mot trong nhing
nguyén nhan chinh anh hudng téi ning suit,
chat luong cua cy trong. Dic biét 1a nhoém
bénh nidm hai ciy trong can c6 ngudn goc
trong dat. Cac tac nhan xam nhap giy bénh
cha yéu ¢ 1&, ¢6 r& hay phan than sat mat dét,
gay hai trén nhiéu loai cdy trong thudc nhiéu
ho khéc nhau nhu ho ca, ho dau, ho bau bi,
ho rau thap tu,v.v. Cac loai nim gy hai phd
bién ¢ ving ré phai ké dén loai Sclerotium
rolfsii Sacc. (S. rolfsii) gay bénh héo rii goc
mdc trang, loai Rhizoctonia solani Kiihn (R.
solani) gay bénh 10 ¢6 1é c6 thé 1am chét cay,
héo cay, anh hudng rd rét dén sinh truong
phat trién, dén ning suit ciy trong (Ghais et
al., 2007). Trong thuc té, cac bién phap
phong chdng nhém bénh ndm hai ving ré con
han ché, hiéu qua chua cao thi viéc tim hiéu
stt dung nam d6i khang va mot sb thude hoa
hoc phong trir bénh 1a can thiét.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vit liéu nghién ctru:

- Cac mau (isolate) nidm R. solani; S.
rolfsii dugc phan 18p tur nhitng cay ky chu
nhiém bénh 16 ¢ ré va bénh héo rii gbc mde
trang tai Gia Lam, Ha Noi.

- Nam d6i khang Trichoderma viride (T.
viride) va mot s6 thude hoa hoc (Cruiser Plus
312.5 FS, Vivadamy 3SL, Amistar 250SC).

- Hat gidng cac cay ky chu: dau xanh
(gidng DX208), dau twong (gidng DT14), cai
canh (gidng VA54), lac (giéng L12), ddu cb
ve (gidng VC5).

Noi dung nghién ciru:

- Piéu tra, thu thap mau bénh 16 ¢b 8,
bénh héo rii gbc mdc tring trén mot sb ciy
Ky chui tai Gia Lam, Ha Noi, phan li nudi cay
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nam R. solani giy bénh 16 ¢6 r& va ndm S.
rolfsii gay bénh héo rii gbc mdc tring.

- Khao sat hiéu luc cua nAm dbi khang
phong trir bénh 1 ¢6 1& (R. solani) va bénh
héo rii géc mdc tring trong diéu kién chau
val.

- Khao sat hiéu lyc ctia mot sb thude
hoa hoc phong trir bénh héo rii gbec mc tring
trong diéu kién chau vai.

Phuwong phap nghién ctru:

* Khao sat hi¢u lyc phong trir (%) cua
nam ddi khang T. viride v6i bénh 16 ¢6 ré (R.
solani), bénh héo rii gbc méc tring (S. rolfsii)
hai mot sb cay tréng trong diéu kién chau vai.

+ Thi nghiém khao sat hi¢u lyc phong
trir (%) ctia ndm T. viride v&i bénh 16 ¢6 ré
hai dau xanh, cai canh, ddu twong; mdi thi
nghiém gém 5 cong thirc, mdi cong thirc
nhic lai 3 1an, mdi 1an 1 chau, mdi chau gieo
30 hat (thi nghiém tién hanh trong chau trén
nén dat phu sa di duoc khu trung): CTI:
ngam hat giéng dau xanh (hodc dau tuong
hodc cai canh) trong nudc 13 15 phut rdi dem
gieo. CT2: xtr Iy hat giébng dau xanh (hoic
dau twong hodc cai canh) bing nam R. solani
trong 15 phut rdi dem gieo. CT3: xir 1y hat
giéng dau xanh (hoac dau tuong hoac cai
canh) bang nam T. viride trong 15 phit roi
gieo, khi cdy c6 2 14 mam thi 1ay bénh bang
nam R. solani. CT4: xi Iy hat giéng dau xanh
(hoac dau tuong hoac cai canh) béng nam T,
viride va ndm R. solani trong 15 phut roi dem
gieo. CT5: xu 1y hat giéng ddu xanh (hoic
dau twong hodc cai canh) bang nam R. solani
trong 15 phut rdi dem gieo, khi cay c6 2 14
mam thi xtr Iy bang ndm d6i khang T. viride.

Chi tiéu theo ddi: tinh sé hat nhiém
bénh & mdi cong thirc sau thi nghiém 7- 14
ngay, xac dinh hi¢u lyc phong trur (%) cua
nam d6i khang T. viride voi bénh theo cong
thire Abbott.



+ Thi nghi¢m khao sat hi¢u lyc phong
trir (%) ctia ndm ddi khang T. viride v6i bénh
héo ru géc mbc tréng hai cay lac, dau c6 ve
trong diéu kién chau vai dugc tién hanh tuong
tu nhu thi nghiém phong trir bénh 16 ¢6 8.

* Khao sat hiéu luc phong trir (%) cua
mot sd thude hoa hoc véi bénh héo rii gbe
mdc tréng hai dau tuong trong diéu kién chau
vai: Thi nghiém gém 5 cong thirc, mdi cong
thtrc nhéc lai 3 1an, mdi 1an 1 chau, mdi chau
gieo 30 hat (thi nghiém duoc tién hanh trong
chau vai trén nén dit phu sa dugc khtr trung).
CT1: ngam hat dau tuong trong nudce 1a 15
phiit, r6i dem gieo. CT2: xir Iy hat d4u twong
bang nam S. rolfsii trong 15 phut rdi dem
gieo. CT3: xur 1y hat dau tuong trong dung
dich thuéc Cruiser Plus 312.5 FS, néng do
1%, hodc thudc Vivadamy 3SL, ndng do
0,4% hoac Amistar 250SC, nong do 0,1%
trong 15 phut, rdi dem gieo sau khi ciy moc
dugc 2 14 mam, tién hanh 1y nhiém ndm
S.rolfsii. CT4: xtr ly hat dau twong cung
trong dung dich thudc Cruiser Plus 312.5 FS
(hoic thudc Vivadamy 3SL hoic Amistar
250SC) va nam S. rolfsii trong 15 phit, roi
dem gieo. CT5: Xir 1y hat ddu tuong bang
nam S. rolfsii trong 15 phut rdi dem gieo, sau
khi cay moc 2 14 mam thi xir Iy thudc Cruiser
Plus 312.5 FS (hodc thudc Vivadamy 3SL
hodc Amistar 250SC).

Chi tiéu theo ddi: tinh sé cdy nhidém
bénh & mdi cong thirc sau thi nghiém 7 - 14
ngay, xac dinh hi¢u lyc phong trir (%) cua
thudc theo cong thirc Abbott.

Cong thirc tinh toan va xir 1y s0 li¢u:

HLPT (%) = x 100

Trong do: HLPT %: Hi¢u luc phong
trir; C: S6 hat nhidm bénh 16 ¢6 ré (R. solani)
hodc bénh héo rii gbc mdc tring (S. rolfsii) &
cong thirc di chimg. T: S6 hat nhiém bénh
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16 ¢b & hodc bénh héo rii gbc mdc tring &
cong thue thi nghiém.

S liéu duoc xur 1y thdng ké sinh hoc
theo phan mém IRRISTART 4.0 va chuong
trinh Excel. Cac gia tri trung binh ctia cac
nghi¢m thirc dugc so sanh bfmg F, t, LSD,
Duncan & mirc xac sut P = 0,95 (o= 0,05).
Céc gia tri a, b, c...dugc ghi cac gia tri trung
binh ¢6 ky hiéu chir giéng nhau thi c6 gia tri
gidng nhau vé tric nghiém Duncan.

3. KET QUA VA THAO LUAN

1. Khéo sat hiéu lwc we ché cia nim doi
khang T. viride va mdt sé thudc hoa hoc
v6i nAm R. solani va nam S. rolfsii trén
moi trweong nhan tao.

Trén moi trudng nhan tao, nam T.
viride c6 kha nang chiém chd, canh tranh, tic
ché sy phét sinh phét trién cua nam R. solani
va nam S. rolfsii. Hiéu lyc tc ché (HLUC)
cua nam dbi khang T. viride dat cao nhat khi
c6 mat truge ndm gay bénh (HLUC cua ndm
T. viride v&i ndm R. solani 12 71,37% va nim
S. rolfsii 1a 69,02%). Nhung khi nam T.
viride c6 mat cing hoic sau nam gay bénh
thi hiéu lyc cua né giam xudng.

Két qua thi nghiém 3 loai thudc véi

ndm S. rolfsii trén moi truong PGA, nhan
thy thudc Cruiser Plus 312.5 FS hiéu luc tc
ché cao nhat voi ndm S. rolfsii 1a 92,94%),
tiép sau 1a thubc Amistar 250SC va hiéu luc
trc ché thap nhét 1a thuéc Vivadamy 3SL.
2. Khao sat hiéu lrc ciia nAm ddi khang
phong trir bénh 16 ¢6 ré (R. solani) va
bénh héo rii gbc moc tring trong didu
kién chiu vai

Nghién ciwu hiéu lyc phong triv cia
ném doi khdng véi bénh 16 cé ré hai diu
xanh, cdi canh, ddu twong dwoc trinh bay ¢
bdng 1, hinh 1; bang 2 va bdng 3, hinh 2.

Qua sd liéu bang 1, hinh 1 cho thay: khi



xtr 1y hat d4u xanh bang ndm R. solani (dbi
chimg) thi ty 1& hat nhiém bénh 16 ¢6 1& 1a
91,1% (¢ CT2). Nhung khi xir 1y hat bang
nam TV trudc, thi ty 18 hat bi nhiém bénh da
giam 16 rét 32,2% (6 CT3), hi¢u luc phong
trr bénh cua ndm d6i khang T. viride dat

64,2%. Con khi xir 1y hat dong thoi bang ndm
T. viride va ndm R. solani thi ty 1& hat nhiém
bénh tang 1én (& CT4) va hiéu luc phong trir
cia nam T. viride chi dat 40,7%. Hiéu luc
phong trir ciia ndm T. viride véi bénh 16 ¢b
ré chi dat 17,2% (& CT5).

Biang 1. Khao sét higu lwc phong trir ciia nam déi khang T. viride véi bénh 16 c6 ré
hai dau xanh trong dieu kién chau vai

Tong sé hat

Hiéu luc phong

Cong thirc S6 hat gieo ahi&m bénh Ty Ié bénh (%) trir (%)
CT1 90 - - -
CT2 90 81 91,12 -
CT3 90 29 32,2¢ 64,22
CT4 90 48 53,3¢ 40,7°
CT5 90 67 74,4° 17,2°
LSDo.0s 1,76 9,2
CV% 14,4 11,3

Bing 2. Khio sét higu luc phong trir ciia ndm déi khang T. viride véi bénh Ié ¢6 ré& hai cai canh
trong dieu kién chau vai

Cong thirc séhatgieo 1 ON9% Qnaﬁ TyI¢binh (%) A 'g;‘:r':%% )

CT1 90 - - -

CT2 90 77 85,5 -

CT3 90 26 28,8¢ 66,22
CT4 90 45 51,1° 40,3°
CT5 90 62 68,8 19,5
LSDo.o5 1,71 9,7
CV% 5,2 11,6

Két qua nghién ctru hidu lyc phong trir
ctia nAm d6i khang T. viride véi bénh 16 ¢6
r& hai cai canh (bang 2), nhan thiy hiéu lyc

phong trir ciia ndm d6i khang T. viride véi
bénh tuong ung 1a 66,2% & CT3, 40,6% &
CT4 va thap nhét 13 19,5% ¢ CT5.

Bang 3. Khio sat higu luc phong trir ciia nam d6i khang T. viride véi bénh & co ré hai diu twong
trong dieu kién chau vai

Tong sé hat

Hiéu luc phong

Cong thirc S6 hat gieo ahi&m bénh Ty Ié bénh (%) trir (%)

CT1 90 - - -

CT2 90 83 92,22 -

CT3 90 27 30,0¢ 67,5

CT4 90 51 56,7° 38,6°

CT5 90 69 76,6° 16,9°
LSDo,0s 1,82 53

CV% 14,9 6,5
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Két qua thi nghiém xac dinh hi¢u luc
phong trir cuia ndm dbi khang T. viride voi
bénh 16 ¢ 1é 16 ¢b ré dau twong trong diéu
kién chau vai (bang 3, hinh 2), cling cho
chung t6i nhan xét tuong tu. Hi¢u luc phong
trr bénh 1& ¢b ré dau tuong tuong tmg 1a
65,5% & CT3, 38,6% & CT4 va thap nhat 1a
16,9% & CTS5.

Tir két qua thi nghiém danh gia hiéu
lyc phong trir cia ndm T. viride ddi véi bénh
l6 ¢6 ré dau xanh, cai canh, dau tuong trong
diéu kién chau vai cho thay nam T. viride c6

kha ning chiém chd, canh tranh, Gc ché su
phét trién cua bénh. Hiéu lyc phong trir cua
nim ddi khang T. viride dat cao nhat khi nd
cd mat & ving ré trudc ndm gay bénh, con
khi ndm T. viride c6 mat cling ndm gay bénh
thi hiéu lyc giam dan va thap nhat khi T.
viride c6 mit sau nam gay bénh.

Nghién cieu hiéu lwc phong trir cia
ném déi khdng véi bénh héo ri goc moc
trd'ng hai lac va ddu co ve dwoc trinh bay o
bdng 4 va 5.

Bang 4. Khao sét hiéu luc phong trir cia ndm déi khang T. viride véi bénh héo rii gbc méc tring
hai lac trong dieu kién chau vai

Tong sé hat

Hiéu luc phong

Cong thac So hat gieo nhidm bénh Ty I€ bénh (%) trir (%)
CT1 90 - - -
CT2 90 80 88,9? -
CT3 90 25 27,8¢ 68,72
CT4 90 42 46,7° 47 5P
CT5 90 59 65,6" 26,3°
LSDoos 6,3 6,5
CV% 5,7 7,0

Bang 5. Khao sét higu luc phong trir cia nam d6i khang T. viride véi bénh héo rii gbc méc trang
hai dau c6 ve trong dieu kién chau vai

Tong s6 hat

Hiéu luc phong

Cong thurc So hat gieo nhidm bénh Ty 1€ bénh (%) trir (%)
CT1 90 - - -
CT2 90 82 91,12 -
CT3 90 24 27,7¢ 70,78
CT4 90 49 54,4¢ 40,2°
CT5 90 70 77,9° 14,6°
LSDo,05 7,2 11,4
CV% 6,1 14,1

Thi nghiém xac dinh kha ning ctia nAm
d6i khang T. viride véi bénh héo rii gdc mbe
tréng hai lac va dau co ve trong diéu kién
chau vai, két qua thu dugc qua bang 4 va 5.

Hiéu luc phong trir cua ndm dbi
khang T. viride v&i bénh héo rii gbc mde
tring hai lac (bang 4), cho thay nim ddi
khang c6 hi¢u lyc cao trong phong tru
bénh, hiéu luc phong trir bénh tuong Gng la
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68,7% & CT3, 47,7% & CT4 va thap nhét 1a
26,3% & CT5.

Két qua thi nghiém xac dinh hiéu lyc
phong trir ciia ndm ddi khang T. viride véi
bénh héo rii géc méc tréng hai dau co ve
trong diéu kién chau vai (bang 5), ciing cho
chung t61 nhan xét twong tu. Hiéu luc phong
trlr bénh 1an luot 14 70,7% & CT3, 40,2% &
CT4 va thap nhét 1a 14,6% ¢ CT5.



3. Khio sat hi¢u lwc ciia mot s6 thudc hoa  mot thude Cruiser Plus 312.5FS, Vivadamy

hoc phong trir bénh héo rii gbc méc tring 3SL, Amistar 3SL phong trir bénh héo rii gbe

(S. rolfsii) trong diéu kién chu vai mdc tring hai d4u twong trong diéu kién chau

vai duoc trinh bay qua bang 6, hinh 3 va d6

thi 1; bang 7 va d0 thi 2; bang 8 va do thi 3.

Bing 6. Higu lyc phong trir ciia thudc Cruiser Plus 312.5FS véi bénh héo rii goc méc tring hai
dau tuwong trong dieu kién chau vai

Thi nghi€ém nham xac dinh hi¢u luc cta

. ] Tong s6 Tong sé hat A A (0 Higu luc
Cong thiic hat gieo nhiém bénh Ty ¢ bénh (%) phong trir (%)
CT1 90 - - -
CT2 90 87 96,672 -
CT3 90 27 30,00° 68,972
CT4 20 46 51,11° 47,13°
CT5 90 85 94,442 2,30°¢
LSD (%) 2,54 6,0
(04V 19,6 10,7

120.00
100.00 96.67 94 .44
80.00 6807
60.00 SL1L5 3
40.00 300
20.00
- 2.30
CT2 CT3 CT4 CT5
®m TLB (%) - m HLPT (%) -

Do thi 1. Hiéu luc phong trir cia thudc Cruiser Plus 312.5FS véi bénh héo rii goc méc tring
hai dau twong trong dieu kKién chau vai
Bang 7. Higu lec phong trir cia thudc Vivadamy 3SL véi bénh héo rii gbc méc tring
hai diu twong trong diéu Kién chiu vai

. 3 £ . Tong sbé hat Ty 1& bénh Hiéu luc
Cong thirc Sohatgieo g benh (%) ohong trir (%)

CT1 90 - - -

CT2 90 87a 96,67 -

CT3 90 45b 50,00° 26,97°
CT4 90 86a 95,562 1,12°
CT5 90 87a 96,67 0

LSD (%) 5,44 5,70

cV 41,9 23,90
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120.00

100.00 96.67 95.56 96.67

80.00
60.00 50.00
40.00
26.97
20.00
_ 1.12 B}
CT3 CT4 CT5

CT2
m TLB (%) ® HLPT (%)

Db thj 2. Higu lyc phong trir ciia thudc Vivadamy 3SL véi bénh héo rii gbc méc tring
hai dau twong trong dieu Ki¢n chau vai

Bang 8. Hiéu lwc phong trir cia thudc Amistar 250SC véi bénh héo rii gbc méc trang
hai diu twong trong diéu Kién chau vai

Cong thitc S6 hat gieo Toéng so hat Ty I€ bénh Hiéu qua phong

nhiém bénh (%) trir (%)
CT1 90 - - -
CT2 90 87 96,672 -
CT3 90 30 33,33" 65,862
CT4 90 38 42,22° 56,78°
CT5 90 84 93,33¢ 4.48°
LSD (%) 3,07 6,60
(0AY) 23,7 7,90
120.00
100.00 96.67 93.33
80.00
65.86
60.00 s56.78
422
40.00 33.33
20.00
B l I 4-48
_ | —t
cT2 CcT3 CcTa TS5
m TLB (%) - m HLPT (%) -

Po thi 3. Hiéu luc phong trir cia thuoc Amistar 250SC véi bénh héo rii gbc mac tring hai dau
twong trong dieu Ki¢n chau vai

Qua bang 6, hinh 3 va dd thi 1 cho thiy 312.5FS r6i dem gieo (& CT3), sau khi cay
¢ 2 14 mam, tién hanh lay nhiém bénh bing

& CT2 (d6i chimg) chi xtr Iy hat gidng dau , I
nam S. rolfsii thi ty 1¢ hat nhiém bénh chi la

tuong bang nam S. rolfsii réi dem gieo thi ty g
1& hat nhidm bénh 1én téi 96,67%. Khixtit ly ~ 30-0%; so v6i doi chimg ty 1¢ bénh da giam
téd1 66,67%. Hiéu lyc phong trr bénh cua

hat dau tuong bang thubc Cruiser Plus )
thuoc Cruiser Plus 312.5FS dat tdi 68,97%.
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Nhung khi xtr 1y hat dau tuong véi hon hop
ca thudc Cruiser Plus 312.5FS va ndm S.
rolfsii (¢ CT4) thi ty 1¢ nhiém bénh héo rii
gbc mbc tring 1én dén 51,1%, so voi ddi
chimg ty 1€ bénh giam duoc 45,6% va hiéu
luc phong trir bénh cia thude chi dat 47,1%.
Con xir Iy thudc sau khi bénh di phat sinh (¢
CT5) thi gan nhu hiéu luc phong trir cia
thudc véi bénh héo rii gdc mdc trang rat thap,
chi dat 2,3%.

Két qua thi nghiém cho thiy dé phong
trir bénh héo rii gdc méc tring hai ddu tuong
¢6 hiéu qua cao thi can phai xir 1y hat bang
thuc Cruiser Plus 312.5 FS trudc khi gieo
hodc xtr 1y thude kip thoi ngay khi bénh phat
sinh gay hai.

Khao sat hiéu lyc phong trir cua thude
Vivadamy 3SL véi bénh héo rii gbc mdc
trang hai dau tuong trong diéu kién chau vai
(bang 7), cho thay xir 1y hat ddu twong bang
thudc Vivadamy 3SL trudc hodc hdn hop
cung v6i ndm S. rolfsii hodc xir 1y sau nam S.
rolfsii (hiéu lyc cta thudc phong trir bénh cia
thudc tuong tmg 1a: 26,9% - 1,1% va 0,0%)
déu thé hién thuc Vivadamy 3SL gan nhu
khong c6 hi¢u lyc phong trir bénh.

B tri thi nghiém twong ty khao sat
hiéu luc phong trir bénh héo rii gdc méc trang
hai dau tuwong trong diéu kién chau vai (bang
8) bang thudc Amistar 250SC, nhan thiy
hiéu luc phong trir bénh cta thudc tuong Ung
1a: 65,9% - 56,8% - 4,5%.
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Két qua thi nghiém danh gia hiéu luc
cta 3 loai thube hoa hoc phong trir bénh héo
rii gbc mdc trang (S. rolfsii) hai trén dau
twong. Két qua thi nghiém trén 3 loai thudc,
cao nhat khi xir 1y hat bang thudc trudc gieo
trong, hiéu luc phong trir bénh dat cao nhit
1a thudc Cruiser Plus 312.5 FS, tiép theo 1a
Amistar 250SC va thip nhat 1a thudc
Vivadamycin 3SL. Xt 1y thudc cing véi
nam S. rolfsii hiéu luc phong trir cao nhét 1a
Anmistar, tiép theo 1a Cruiser Plus va thudc
Vivadamycin khong khac gi so véi dbi
chting. T4t ca 3 loai thudc hoa hoc déu khong
¢6 hiéu luc phong trir néu xir 1i thude sau khi
ciy da bi nhiém bénh.

4. KET LUAN

Néam d6i khang T. viride c6 kha ning
phong trir bénh 16 ¢6 ré va bénh héo rii goc
mdc tring hai cay trong trong diéu kién chau
vai. Xir 1y hat bang nam d6i khang T. viride
trude khi gieo thi hiéu luc phong trir bénh 16
¢6 1& hai d4u xanh, cai canh, dau tuong tuong
mg 12 64,2 - 66,2 - 67,5% va bénh héo rii gbc
mdc tring lac va dau ¢ ve twong ung 13 68,7
- 70,7%.

Xt 1y hat bang thudc Cruiser Plus
312.5FS, Amistar 250SC, Vivadamycin 3SL
trudc khi gieo thi hi€u luc phong trir bénh
héo rii gbc mbc trang hai dau twong trong
diéu kién chau vai tuong tng 1a 68,97 - 65,86
- 26,97%.
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NGHIEN CU'U KHA NANG KET HQP VA TUYEN CHON CAC TO HQP LAI
CA CHUA CHIU NONG O VU XUAN HE MUON VA VU THU PONG

Nguyén Hong Minh, Nguyén Tién Long, Trin Thién Long, Nguyén Thi Minh

TOM TAT
D3 nghién ciru cac dic diém nong-sinh hoc, chit lvong qua cua 42 t6 hop lai ca chua thu
duoc tir so dd lai dinh (6 dong thu: 35, 19, 11, 12, 6, 4 v6i 7 dong nghién ctru: E, K, H, O, F,
N, S) ¢ vu Xuan Hé mudn (diéu kién bat loi- néng) va vu Thu Péng (diéu kién thuan loi). Da
danh gia kha ning két hop cia cac dong bd me va kha ning chiu néng ciia cac con lai theo cac
tinh trang c4u thanh nang suit .

O vu Xuan Hé mudn céac dong thir 35, 19, 12 va céc dong nghién ctru E, K, H, S c6 kha
nang két hop chung 16n hon. Khi lai v6i cac dong nghién ciru, kha ning cho cac con lai c¢6 kha
nang chiu noéng cao la cac dong 35, 19, sau do 1a cac dong 11, 12; cac dong 6, 4 cho cac con lai
c¢6 kha nang chiu nong kém hon. O vy Thu Pong cac dong thir 4, 11, 19 va cac dong nghién
ctru K, H, O, F ¢6 kha niang két hop chung cao theo tinh trang cdu thanh ning suat.

Két qua nghién ctru da chon ra cac t6 hop lai cho ning suét tét — c6 kha ning chiu néng
t6t & vu Xuan Hé muodn: K35, H35, F19, K19, 019, H19, S35, E35, F12, S12. O vy thuan loi
Thu Bong cac to hop lai cho nang sudt tot, da chon ra céc to hop lai trién vong nhu: F4, G4, S4,
K4, H19, O4, E19, H11, N11, F11.

Tir khoa: lai dinh, kha ning chiu nong, kha ning két hop chung, kha ning két hop riéng,
t6 hop lai trién vong.
Research on Combining Ability and Aelecting Heat-resistant Hydrid Tomato
Combinations in the late Spring-Summer and Autumn-Winter Crop

ABSTRACT

Evaluate agronomical characteristics and fruit quality of 42 hybrid tomato combinations
received from top cross diagram (6 tester lines: 35, 19, 11, 12, 6, 4 with 7 research lines: E, K,
H, O, F, N, S) in late spring-summer crop (unfavorable condition-hot) and autumn-winter crop
(favorable condition) were researched. The combining ability of the parental lines and the heat
resistance of crossbred children was evaluated according to the yield constituent traits.

In the late spring-summer crop, the tester lines 35, 19, 12 and the research lines E, K, H, S
have higher general combining ability. When crossing with the research lines, the ability for heat-
resistant hybrid tomato combinations is the line 35, 19, then the line 11, 12; the line 6 and 4 breed
hybrids with less heat-resistant. In the fall-winter crop, the tester line 4, 11, 19 and the research line
K, H, O, F have high general combining ability according to the yield constituent traits.

Result of the study have selected the hybrid tomato combinations with good yield - good
heat resistance in the late summer-spring crop: K35, H35, F19, K19, 019, H19, S35, E35, F12,
S12. In the favorable autumn-winter crop, among the hybrid tomato combinations with good
yield, have selected prospect hybrid tomato combinations such as: F4, G4, S4, K4, H19, O4,
E19, H11, N11, F11.

Keywords: top cross, heat resistance, general combining ability, specific combining
ability, prospect hybrid combination.
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1. PAT VAN PE

Cay ca chua (Lycopersicon
esculentum Mill) thudc ho ca (Solanaceae)
la mot trong nhitng loai cay trong quan trong
cla co ciu luan canh ting vu va ting hiéu
qua kinh té trén mot don vi dién tich dat
canh tac ¢ nudce ta hién nay. Cay ca chua chu
yéu phét trién manh trong vu Pong (chinh
vu) thudng cho ning suét cao, chat lugng va
mau ma qua dap ung dwoc nhu ciu cua
nguoi tiéu dung, tuy nhién gia thanh ca chua
vu chinh thudng thap va khong 6n dinh. Ca
chua trong trai vu khong nhitng giai quyét
duoc van dé rau giap vu cho nguoi dan ma
con dem lai hiéu qua kinh té kha cao so véi
chinh vu. Ngay nay vu thé lai duoc sir dung
rong rdi trong san xuét do con lai F1 ¢6
nhitng vu diém vuot trdi han so v4i bé me
nhu chi sb chin sém, chét luong, ning suét,
d6 dong déu qua cao, c6 kha ning chong
chiu sau bénh hai va diéu kién bat loi ctia
moi trudng tot (Alica et al., 2001). Céc bod
gidng ca chua lai ¢ kha ning chiu néng tét
da mo rong dia ban, dac biét la thoi vu gieo
trong dé cung cap san pham nhiéu thoi gian
trong nam (Scott J. W. ,2008).

T ndm 1980, Trung tdm Rau thé gioi
(WorldVeg) da di sau nghién cau cai tién
cac tinh trang chdng chiu bat thuan, khang
bénh, cai tién kich thudc, hinh dang qua,
ning suatva chit luong qua. Nghién cau
tinh trang chiu néng cua bo gidng ca chua
gom 4.616 mau gidng da co 39 gidng co kha
ning chiu néng tét. Trong cac gidng chua
gen chiu noéng chu yéu dugc dung trong lai
tao véGi cac gidng trong ving nhiét déi:
Gidng L4841 ngudn gdc Philippin, L3958
ngudn gbc tir My, L1488 ngudn géc Nam
Phi (AVRDC, 2013).

Tai Viét Nam, cay ca chua la ddi tuong
nghién ctru chinh trong hé théng nghién ctru
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gidng rau & Viét Nam. Trung tdm Nghién
ctru va Phat trién giéng rau Chét luong cao —
Hoc vién Nong nghiép Viét Nam c6 bé day
thanh tyu vé nghién ctru va phét trién san
xuét cac b giéng ca chua lai nhat 1a cac bd
gidng chiu néng trong trai vu ¢ nudc ta. Theo
Nguyén Hong Minh (2018), Trung tim
Nghién ctru va Phét trién giéng rau Chat
lugng cao da tao ra 2 cudc cach mang trong
san xuét ca chua & Viét Nam: Ca chua chiu
nong — tréng nhiéu vu trong nam va ca chua
chat luong cao. Dué6i day 1a danh sach cac
giong ca chua lai do Trung tim tao ra sau
gidng ca chua lai chiu nong HT7 (2000):

(1) Nhém chiu néng mirc 1 (chiu nong
trung binh): HT21 (2004), HT42 (2007) hai
gidng nay thudc dang ngan ngay, chat lugng
cao; HT46 (2010), HT102 (2014) hai gidng
nay thudc dang dai ngay- trung binh, chat
lugng cao.

(2) Nhom chiu nong mtrc 2 (chiu nong
t6t): HT152 (2007), HT160 (2008), HT9
(2011), HT109 (2014), HT156 (2017) trong
s6 trén HT160, HT109 thudc dang chat
luong cao, con lai thude chét luong kha.

(3) Nhom chiu néng murc 3 (siéu chiu
nong): HT25 (2008), HT108 (2017/2018).

Véi muc tiéu tim ra nhitng giéng ca
chua méi trong nuéc nghién ctru va san xuat,
lam phong pht thém cho bo giéng ca chua c6
trién vong, chiu néng trong dwoc nhidu vu
trong nam, gop phan nang cao thu nhap cho
ngudi néng dan dong thoi giam bét sy phu
thudc vé gidng vao cac cong ty nudc ngoai,
phét trién nganh san xuét, chon tao giéng ca
chua trong nudc, chung toi tién hanh:
“Nghién ciru khd néing két hep va tuyén
chen cac té hep lai ca chua chiu néng ¢ vu
Xuan He mugn va vu Thu Déng”.



2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vit liéu nghién ciru bao gdbm 42 t6 hop
lai (THL) ca chua theo so d6 lai dinh do
Trung tdm Nghién ctu va Phét trién gidng

* So' d0 lai dinh 7x6=42 t6 hop lai.

rau Chat luong cao — Hoc vién Noéng Nghiép
Viét Nam dua ra. C&c dong thur 1a 35, 11, 19,
12, 6, 4. Cac dong nghién cau E, K, H, O, F,
N, S.Gibng dbi chung la gibng HT160 (cong
nhan gidng san xuét dai tra nam 2011).

N A, Dong thw
Dong nghién cau 35 11 19 1 6 1
E E35 Ell E19 E12 E6 E4
K K35 K11 K19 K12 K6 K4
H H35 H11 H19 H12 H6 H4
O 035 011 019 012 06 04
F F35 F11 F19 F12 F6 F4
N N35 N11 N19 N12 N6 N4
S S35 S11 S19 S12 S6 S4

« Cac THL duoc b tri theo phuong phéap khao sat khong nhic lai, mdi 6 thi nghiém rong

7m?, trong 18 cay/d, trong ¢ 2 thoi vu:
Vu Xuan H¢ mudn nam 2018: gieo hat:
05/03/2018, trong cdy ra rudng: 01/04/2018;
Vu Thu DPong nam 2018: gieo hat:
18/08/2018, trong: 23/09/2018.

« Danh gia cac chi tiéu trén dong rudng
vé céc giai doan sinh truong, dac diém ciu
trac cay, ty 16 ddu qua va cac yéu té cau thanh
nang suit (sé chum qua/cay, tong sé qué/cay,
KLTB qué, ning suit c4 thé). Panh gia cac
dac diém hinh thai qua nhu: chi s6 hinh dang
qua, mau sac vai qua khi chua chin, mau sic
qua chin, d¢ day thit qua. Xéac dinh cac chi
tiéu vé chat lugng qua nhu:D¢ Brix, do chic
thit qua, khau vi, hwong vi, ...

* X4c dinh KNKH theo 2 tinh trang
tong sd qua/ cay va tinh trang ning suat ca
thé ¢ 2 thoi vu (theo Kernpthome 1957):

KNKH cua dong nghién ctru: gl =
Yi../t-Y. ./t

KNKH cua dong thu: gt =
Y. jN=Y. ./t

KNKH riéng: Sij =

Yij. — Yo=Y+ Y.t
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Voi: Yi..:
nghién ctru thir i lai véi cac dong thur

tong gia tri cia dong

Y j.: tong gia tri cua dong thir thu j lai
v6i cac dong nghién ctru

Yij.: gia tri cua cdp lai gitta dong
nghién ctru thir j va dong thi thar i

Y..: tong toan bo

» X4c dinh mdt so thong so lién quan
chiu noéng & ca chua

* Chi s6 chiu nong HTI (Feznandez
1993)

HTI= (Y X Yo)/X2

- Yrlagiatri & diéu kién thuan loi.

- Yslagiatri & diéu kién bat thuan.

- Xp la gia tri trung binh cua tat ca
cac THL & diéu kién thuan loi.

* Chénh léch TOL

TOL =
Xp—Xs

- Xp 12 gié tri ¢ diéu kién thuan loi.

- Xs la gi tri & diéu kién bat thuan.



3. KET QUA NGHIEN CUU
3.1. Két qué nghién ciru vé mdt s6 dic
diém sinh truwéng va cau tric cay cua cac
to6 hop lai ca chua vu Xuan He mugn va vu
Thu DPong

Két qua thu dugc & bang 1 cho thiy:

Vu Xuan Hé mudn:thoi gian tir trong
dén ra hoa dao dong tir 23- 30 ngay. Cac to
hop lai ra hoa som nhu K19, O19, F19,
E35,H35, céac to hop lai ra hoa mudn la: O6,
F6, S4, N4. Déi chimg HT160 c6 thoi gian
tir trong dén ra hoa 1a 27ngay. Hau hét cac t6
hop lai dugc danh gid 1a ra hoa sém. Thoi
gian tir trong dén khi qua bat dau chin dao
dong tir 57-68 ngay. Mot s6 to hop lai ¢6 thoi
gian tir trong dén khi bat dau chin ngan nhu:
H35, F35,N35, S35, E11, S19, S12,...Mot s6
t6 hop lai c6 thoi gian tir trong dén khi bat
dau chin dai nhu: F6, N6, H4, N4, S4..(68
ngay). Gidng dbi chimng HT160 c6 thoi gian
63 ngay

Vu Thu Péng: thoi gian tir trong dén
ra hoa cua cac THL ca chua trong vu Thu
Dong dao dong tir 26-38 ngay. Cac t6 hop lai
ra hoa s6m nhu E35, H35, F35, K35, N35,
H12, F12 (tir 26-27 ngay). Cac t6 hop lai ra
hoa muon 1a S11, E6, H6,E4,54, N4 (tur 36-
38 ngay). HT160 c6 thoi gian tir trong dén ra

hoa 14 35 ngay. thoi gian tir trong dén khi qua
chin 16 dao dong tir 56-70 ngay. Mot sb t6
hop lai chin sém 1a H35, F35, S35, F19, E35,
035, H19, F12 (tir 56-57 ngay). Mot sb to
hop lai chin mudn 1la N4, F4, K4, H4, O4,
E4, S4 (tr 68-70 ngay). Giéng ddi ching
HT160 c6 thoi gian tir trong dén khi qua bat
dau chin 12 66 ngay.

Chiéu cao cay phu thudc vao ban chat
di truyén, diéu kién ngoai canh qua bang 1 ta
thay:

Vu Xuian Hé mudn: Qua bang 1 ta
thdy chiéu cao ciy cudi cling cia cac t6 hop
lai dao dong tir 70,86 (HT160) — 132,76 (E4).
Mot sb t6 hop lai c6 chiéu cao ciy cudi ciing
cao 1a: K4, H4, F4, N4,...mot sb to hop lai co
chitu cao cay thap la: K19, OIl1,
019,...gibng dbi ching co6 chidu cao
70,86.Da s6 cac THL déu thudc loai hinh
sinh truong ban hiru han. S6 14 cudi clng cia
cac THL dao dong tir 17,0 -23,2 1a.

Vu Thu Pong: Co6 7 t6 hop lai thudce
loai hinh vo6 han la E4, K4, H4, O4, F4, N4,
S4. Phan 16n cac to hop lai thudc loai hinh
sinh trrdng ban hiru han dao dong tur 105,76
- 133,56. S6 14 cudi cung tir 20,0 -33,5 l4.

Bang 1. Mot s6 dic diém vé sinh trudng, cau tric cha cac té hep lai ca chu a vu Xuan Hé mudn va
vu Thu Péng 2018

Vu Xuén Heé mugn

Vu Thu Pong

Thei gian Theoi gian Chidu

Thoi gian Thai gian Chidu

THL tur t,r.ong m, _trong cao cdy So la cudi tir t’r-ong m, .tmn,g cao cdy So la cudi
twol ra to1 qua FE . , twol ra té1 qua PO N .
. cuoi cung cung (18) . cuoi cung cung (18)
hoa chin ©) hoa chin (6)
(ngay)  (ngay) (ngay)  (ngay)
E35 25 63 97,2 20,7 26 57 107,3 23,6
K35 26 59 97,0 20,3 27 58 123,3 22,0
H35 25 57 94,5 19,7 26 56 107,3 21,8
035 27 63 96,7 21,2 29 57 113,2 22,2
F35 26 57 92,5 19,2 26 56 108,8 20,5
N35 25 57 105,8 20,7 27 57 105,7 20,0
S35 26 57 100,0 21,5 28 56 108,3 21,8
Ell 25 57 107,3 21,3 35 67 120,5 21,8
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K11 26 61 100,0
H11l 27 63 102,0
O11 25 59 91,7
F11 27 63 94,3
N11 26 62 102,2
S11 25 60 98,8
E19 25 63 96,2
K19 23 59 91,3
H19 24 60 100,0
019 23 59 95,2
F19 23 62 98,2
N19 29 67 100,5
S19 25 57 95,7
E12 25 57 114,8
K12 26 63 108,3
H12 24 59 103,8
012 29 63 99,0
F12 23 59 102,8
N12 26 60 116,0
S12 23 57 101,0
E6 26 63 115,3
K6 26 59 109,7
H6 29 63 103,2
06 30 66 109,7
F6 30 68 109,3
N6 29 68 95,7
S6 25 59 96,8
E4 28 66 132,7
K4 27 66 120,0
H4 29 68 121,5
04 27 64 113,5
F4 29 66 116,3
N4 30 68 1175
S4 30 68 116,5
HT160(d/c) 27 63 70,8

20,5 34 65 130,5 22,8
21,0 29 60 124,5 21,1
20,7 31 65 134,3 22,0
20,7 31 64 126,2 21,3
20,0 33 65 128,3 21,3
20,0 36 68 124,3 22,2
20,5 29 58 125,2 22,6
20,5 29 58 115,7 22,0
21,0 29 58 131,3 23,6
21,2 29 57 124,7 22,3
20,7 29 56 126,8 21,3
20,3 32 65 121,3 21,8
21,8 28 61 1154 21,0
20,7 34 59 120,7 22,8
19,8 32 59 115,5 21,2
21,2 26 58 125,3 23,0
20,3 32 63 131,2 22,7
19,8 27 57 113,7 21,3
21,0 32 59 116,3 23,0
21,2 29 60 1146 21,9
22,2 36 68 126,8 23,2
20,3 34 65 132,6 24,0
22,0 36 65 119,3 22,2
21,2 31 64 130,8 22,7
21,8 32 64 129,7 22,7
21,5 31 65 133,5 23,9
21,2 29 65 131,1 22,8
22,0 37 70 217,4 31,3
19,8 33 68 2135 29,8
21,5 32 68 2233 29,5
22,8 32 68 200,5 29,0
23,2 31 67 2285 33,5
22,8 38 67 196,8 26,5
21,5 37 70 186,6 27,7
17,0 35 66 117,0 23,0

3.2. Két qué nghién ciru vé ty 18 dau qua
va cac yeu to cau thanh ning suat cia cac
to hop lai ca chua & vu Xuan Hé mugn va
vu Thu Dong

Qua s liéu bang 2 ta thay:

Vu Xuan Hé mudn: Ty I¢ dau qua cua
cac THL & muc trung binh dao dong tur
42,1(K4) - 67,7%(S35). Cac to hop lai c6 ti
1¢ dau qua cao 1a S35, F35, S19, F19, N12,
...cac to hop lai c6 ti 1& dau qua thap 1a K4,
E6, E12, K6...gidng dbi ching co ti 1& dau
qua 63,4%. Mot s6 t6 hop lai khong dau qua
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& chum 4, chum 5 1a 06, F6, N6, E4, H4,
04, F4, N4, S4..

Vu Thu Dong: ty 1¢ dau qua ctia cac to
hop lai & muc twong dbi cao. Ty 1é dau qua
clia cac to hop lai dao dong tir 68,6(E11) —
87,1%(019). Ty 1& dau qua cao 1a cac to hop
lai: 019, F19, S19, H12, H35, m6t s6 to hop
lai ¢6 ty 1& dau qua thap hon ( <70%)la: E11,
O11, N4. Gidng dbi chimg co ty 1¢ dau qua
12 76,3%.



Bang 2. Ty 1é dau qua (%) ciia cac to hop lai ca chua ¢ va Xuan Hé mudn va
vu Thu Péng nam 2018

Vu Xuan Hé mugn

Vu Thu Dong

THL R R R R R Trung binh caa
Chum1l Chim2 Chum3 Chum4 Chum5 TB(%) 5 chiim (%)

E35 49,2 60,8 65,0 35,0 53,9 52,8 76,3
K35 55,0 65,0 48,3 52,2 52,1 54,5 74,9
H35 43,9 55,1 53,4 36,7 55,3 48,9 81,9
035 50,4 67,2 75,0 55,6 53,6 60,4 78,0
F35 40,1 78,9 63,1 70,0 68,0 64,0 74,9
N35 53,1 56,6 55,7 37,1 29,2 46,3 77,2
S35 48,7 80,6 69,2 71,7 68,3 67,7 78,0
El1l 67,5 67,3 55,3 42,0 16,7 49,8 68,6
K11 52,5 71,1 57,0 40,0 28,3 49,8 78,0
H11 50,8 71,6 39,1 48,9 50,0 52,1 78,4
O11 48,3 57,5 63,9 59,9 32,8 52,5 69,9
F11 53,4 83,2 73,4 37,7 45,5 58,6 78,4
N11 40,9 62,0 62,4 36,9 65,9 53,6 70,5
S11 48,3 74,2 53,4 57,3 57,8 58,2 73,4
E19 60,6 75,3 59,3 55,3 53,3 60,8 81,2
K19 54,4 68,3 63,9 49,4 46,4 56,5 82,1
H19 56,1 78,3 67,2 60,1 46,9 61,7 83,5
019 55,8 72,8 63,3 50,6 60,3 60,6 87,1
F19 59,7 88,3 60,9 57,2 39,4 61,1 84,7
N19 45,0 61,4 50,3 53,3 46,9 51,4 73,4
S19 36,9 117,5 58,3 61,7 39,7 62,8 83,2
E12 55,3 58,6 42,9 46,5 27,8 46,2 76,1
K12 51,7 52,9 58,1 47,8 34,2 48,9 73,3
H12 55,6 61,1 73,3 60,3 474 59,5 82,5
012 37,2 58,3 62,8 62,1 66,0 57,3 74,8
F12 42,0 60,5 51,1 64,4 56,2 54,8 79,1
N12 48,9 80,0 69,2 46,4 64,7 61,8 72,5
S12 52,8 83,6 77,5 69,2 75,6 71,7 78,8
E6 33,1 53,1 58,2 35,0 40,0 43,9 72,5
K6 63,1 54,2 41,1 31,1 50,0 47,9 76,4
H6 51,1 51,9 44,4 37,8 60,0 49,0 77,0
06 72,2 61,3 40,3 49,4 79,3
F6 47,9 30,8 25,0 79,4
N6 56,9 37,8 453 77,5 72,8
S6 59,2 67,8 66,9 47,8 55,0 59,3 73,1
E4 47,5 38,1 53,3 25,0 75,1
K4 54,2 73,1 27,0 39,6 16,7 42,1 74,3
H4 70,7 64,3 76,4
04 50,3 62,7 57,1 77,1
F4 67,9 79,6 58,7 22,9 77,5
N4 69,4 78,5 478 29,2 69,7
S4 56,7 79,4 68,6 38,4 74,1
HT160(d/c) 72,4 70,4 66,7 63,6 43,7 63,4 76,3
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Bang 3.Cac yéu td cAu thanh niing suit cia cac to hop lai ca chua vu Xuan Hé mugn va Thu

Poéng nam 2018

Vu Xuan Hé mudn Vu Thu DPong
THL S6chim  Téng sb KLTBqua Ningsuit S6chum Téngsé KLTBqua Nang
o .~ nhomlen ~ . > <A PN i suat ca
qua/cay qual/cay © cathe(g) qualcdy qualcdy nhom lon (g) thé (g)
E35 6,3 278 50,0 1086,0 10,7 36,7 77,0 2506,7
K35 6,8 31,0 51,0 1453,0 12,8 418 80,0 3056,7
H35 6,3 30,2 51,0 1352,2 15,0 48,3 80,0 3547,7
035 6,0 24,5 50,0 938,0 16,0 46,8 79,0 3409,8
F35 57 26,0 34,0 7230 125 34,5 78,0 24435
N35 47 27,7 410 976,7 10,0 38,1 80,0 2839,2
S35 73 29,0 43,0 1096,8 143 46,8 75,0 3249,8
TB THL dong 35 28,0 10894 419 3007,6
Ell 42 223 47,0 913,7 13,0 455 67,0 28798
K11 38 18,7 42,0 630,3 12,0 39,2 88,0 3254,6
H11 48 23,0 36,0 685,0 15,8 475 84,0 3706,5
011 47 20,8 50,0 860,0 11,3 36,2 88,0 29136
F11 55 24,7 42,0 8134 138 455 86,0 3620,5
N11 58 19,3 52,0 7716 138 446 88,0 3664,8
S11 47 22,0 46,0 852,0 135 40,2 86,0 3259,2
TB THL dong 11 215 7894 42,7 33284
E19 55 248 34,0 767,2 15,0 46,3 83,0 3638,3
K19 6,7 328 410 11874 148 437 83,0 3410,1
H19 6,0 278 440 1074,4 14,0 46,2 88,0 37884
019 6,3 28,0 440 1106,6 143 445 86,0 35624
F19 52 253 54,0 1166,2 13,0 39,2 90,0 3256,0
N19 43 19,2 34,0 5751 123 384 710 24918
S19 6,2 25,7 42,0 9418 10,0 37,2 84,0 2856,0
TB THL dong 19 26,2 9741 42,2 3286,1
E12 50 243 45,0 930,3 10,0 298 89,0 24498
K12 53 25,0 440 889,2 10,3 29,3 93,0 25289
H12 6,3 29,8 42,0 9674 10,3 395 90,0 3345,0
012 57 228 40,0 687,9 11,8 375 98,0 34125
F12 6,2 298 42,0 1014,0 12,8 395 81,0 29635
N12 53 19,7 56,0 858,1 10,3 32,1 79,0 23724
S12 6,7 29,3 46,0 1126,7 10,0 37,0 84,0 2922,0
TB THL dong 12 258 9248 35,0 2856,3
E6 37 16,8 50,0 762,0 93 283 98,0 2509,5
K6 37 15,3 70,0 955,0 12,4 374 95,0 3261,0
H6 37 18,0 34,0 558,8 115 31,3 102,0 28675
06 35 17,0 32,0 490,0 11,3 338 104,0 31545
F6 23 98 31,0 265,8 11,5 328 107,0 3063,3
N6 33 13,8 330 398,7 11,3 333 104,0 30935
S6 32 15,8 27,0 515,0 133 34,3 97,0 2961,3
TB THL dong 6 15,2 563,6 330 2987,2
E4 35 135 40,0 4504 11,0 49,0 76,0 3504,0
K4 37 18,5 42,0 642,0 11,8 54,8 78,0 40134
H4 18 104 314 2535 113 63,8 73,0 43714
04 23 125 34,0 3315 10,3 45,6 86,0 37236
F4 37 20,2 44,0 7178 14,0 7.3 76,0 5082,8
N4 30 16,7 30,0 367,0 10,8 40,8 80,0 3057,0
S4 37 18,3 36,0 450,8 11,8 58,3 74,0 4098,2
TB THL dong 4 15,7 459,0 54,8 3978,6
HT160(d/c) 48 16,0 65,0 8424 8,8 26,3 100,0 2483,0
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Vu Xuan Hé mudn:sd chum qua trén
ciy cta cac to hop lai dao dong tir 1,8(H4)-
7,3(S35) chum. Cac t6 hop lai c6 chum it
chum qua trén cay la H4, F6, O4, N4, cac
THL c6 chum qua trén cay nhiéu 1a S35, K19,
S12, H12, K35,... gibng dbi chimg HT160 c6
4,8 chum qua. S6 qua trén cdy cua cac THL
dao dong tir 9,8 — 32,8 qua. Gia tri trung binh
s6 qué/ ciy cua cac to hop lai nhom dong thir
35, 19,12, 11 cao, cac to hop lai c6 sb qua
trén cdy nhiéu 1a K19 (32,8 qua), K35(31,0
qua), H35(30,2 qua), H12, F12(29,8 qua),
gidng ddi chimg co sé qua trén cay 1a 16,0
qua.Céac THL c6 khéi lwong qua 16n dao dong
tir 27,0(S6)- 70,0g(K6). THL c6 khdi luong
trung binh qua 16n nhat 1A K6, N12, F19, K35,
H35. T6 hop lai c6 khéi lwong trung binh qua
16n thap 1a S6, N4, F6, H4,06. Nndém céc
THL dong thwr 35, 19, 12, 11 ¢6 gié tri trung
binh vé NSCT cao hon, thip nhét 1a nhém cac
THL dong thir 4, 6. Qua do ta c6 thé nhan xét:
cac con lai vé1 dong thtr 35, 19 cho kha nang
chiu néng tét hon, sau d6 13 cac con lai véi
cac dong 11, 12, v6i céc dong 6, 4 cho kha
nang chiu néng thap hon.

Vu Thu Péng: sé chum qua trén cay
clia cac to hop lai tir 9,3-16,0 chum. Mot sb
t6 hop lai ¢6 s6 chum qua trén cay nhiéu la:
035, H35, H11, E19, F4, ...cAc t6 hop lai c¢6

s6 chum qua trén cay it la: E6, N35, E12,
S12, O4, ....gidng ddi chung co trung binh
8,8 chum qua trén cdy. Tong sb qua trén cay
cua cac THL dao dong tur 28,3- 71,3 qua, F4
¢6 s6 luong qua trén cay nhiéu nhét 1a 71,3
qua va cao hon dbi chimg HT160 (26,3),
nhom cac THL dong thtr 4, 11, 19, 35 ¢6 gia
tri trung binh tong s6 qua c6 hon cic nhom
THL dong thir 6,12. Khéi lwong trung binh
qua 16n cua cac t6 hop lai dao dong tir
67,0(E11)- 107,0g (F6). Cac to6 hop lai co
KLTB qua l6n cao la: O6, H6, F6, N6, S6,...
t6 hop lai c6 KLTB qua 16n thap la: E11,
N19, H4, S4, S35... gidng dbi ching HT160
¢6 khdi lugng trung binh qua 16n 1 100,0g.
Nhom cac THL dong thir 4, 19, 11, 35 ¢6 gia
trj trung binh vé NSCT cao hon, thap nhat 12
nhom cac THL dong thir 12.

Tur két qua Bang 2, 3 ta théy, nhiét do
6 anh huong rat 1on t6i cac yéu td cu thanh
ning suat nhu ty 1& dau qua, s chum qua,
téng s6 qua, KLTB qua, ning suat ca thé.Vu
Thu Pong thoi tiét thuan loi cac THL cho
ning suit cao hon déng ké so véi vu Xuén
H¢ muon.
3.3. Két qué nghién ciru mdt sé dic diém
hinh thai va chat lwgng qua cia cac THL
va chua va Xuan Hé mugn va vu Thu
Dong.

Béang 4. Mat sé dic diém hinh thai va chit lweng qua cua céc td hep lai ca chua vu Xuan Heé
mudn va va Thu DPong

C;]"“ O udcau ousac MAUSI  pyqay pp Pchic Khiu Huong
THL Inh— Mausacqud  quachin - quachin - yu o2 Briv thitqua  vi vi

dang chwa chin  vu Xun vu Thu (mm) (%) (1-6) (1-8) (1-6)

qua (1) Heé mugn Pong
E35 0,99 Xanh nhat Do tuoi PoLV 6,7 49 6 5 4
K35 0,97 Xanh nhat PoLV PoLV 6,6 4.8 6 4 4
H35 0,98 Xanh nhat Do LV bo LV 6,2 5,2 6 5 4
035 0,94 Xanh nhat Do tuoi bo BT 5,8 4,8 6 4 4
F35 0,87 Xanh nhat Do tuoi Do tuoi 59 4,8 6 5 4
N35 1,00 Xanh nhat Do tuoi Do tuoi 6,9 4,8 6 4 4
S35 1,11 Xanh nhat Do LV Do tuoi 6,4 51 6 5 4
El1l 0,96 Xanh nhat Do LV Do tuoi 8,0 4,5 6 5 4
K11 1,07 Xanh nhat Do LV b6 BT 7,8 4,9 6 4 4
H11 1,14 Xanh nhat Do LV bo LV 8,5 4,5 6 5 4
011 1,05 Xanh nhat Do tuoi Po BT 8,8 47 6 4 4
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Chi s6 Mau sic

Mau sic

hinh Mausicqui quachin quachin D0 day D§ Djchac Khau Huwong
THL d . A thitqua Brix thitqua  vi vi
ang chwa chin  vu Xuan vu Thu (mm) (%) (1-6) (1-8) (1-6)
qua () Hé mugn Pong
F11 0,97 Xanh nhat Do tuoi Do tuoi 8,4 4,5 6 4 4
N11 1,06 Xanh nhat bo LV bo BT 7,8 4,9 6 2 4
S11 1,13 Xanh nhat bo LV Do tuoi 8,6 52 6 5 4
E19 0,97 Xanh nhat bé tuoi bo LV 7,1 4,8 6 4 4
K19 0,94 Xanh nhat bo LV Do tuoi 6,6 4,9 6 5 4
H19 0,95 Xanh nhat bo LV Do tuoi 6,6 4,8 6 5 4
019 0,92 Xanh nhat Do tuoi Do tuoi 6,3 5,2 6 5 4
F19 0,91 Xanh nhat Do tuoi Do tuoi 6,5 45 6 5 4
N19 0,99 Xanh nhat bé LV bé tuoi 8,0 54 6 5 4
S19 0,86 Xanh nhat bé LV bé tuoi 7,2 4,6 6 5 4
E12 1,09 Xanh nhat bo LV bé tuoi 8,0 4,5 6 5 4
K12 1,04 Xanh nhat bo LV bé tuoi 9,3 4.7 6 5 4
H12 1,16 Xanh nhat Do tuoi Do tuoi 8,2 47 6 5 4
012 1,01 Xanh nhat Do tuoi Do tuoi 8,4 45 6 5 4
F12 0,99 Xanh nhat Do tuoi Do tuoi 8,0 4.4 6 4 4
N12 1,01 Xanh nhat bo LV Do tuoi 7,5 4.7 6 4 4
S12 1,11 Xanh nhat boLV Do tuoi 79 49 6 5 4
E6 0,89  Tringnga DALV D& tuoi 76 55 6 4 4
K6 0,94  Tringngd DALV Do tuoi 72 54 6 5 5
H6 094  Tringngd DPOLV ~ Do BT 76 50 6 4 4
06 098  Tringngda DALV D& tuoi 76 52 6 5 4
F6 0,89  Tringngd DPOLV ~ Do BT 73 49 6 5 4
N6 0,95 Tringngd DPotwoi D& tuoi 81 54 6 5 5
S6 1,01  Tringngda DOLV D6 twoi 75 5,2 6 4 4
E4 1,32  Tringnga POLV Do BT 75 54 6 5 4
K4 1,25  Tringnga POLV D6 tuoi 7.9 4,3 6 5 5
H4 096  Tringnga DPotwoi DO tuoi 7,6 49 6 5 4
04 1,25  Tringnga Potwoi Do BT 73 4,8 6 4 4
F4 0,84  Tringnga DOLV Do tuoi 7.4 51 6 5 4
N4 1,34 Tréng nga Do dam Do tuoi 7,4 4.7 6 5 4
sS4 152  Tringnga DOLV Po6 BT 7,0 6,0 6 7 5
HT160 (d/c) 1,00 Xanh nhat Do tuoi Do tuoi 8,3 4,5 6 5 4
Cha thich:

Do chic thit qua: 1- thd suong 1; 2-mém nat; 3-thd suong 2; 4-mém min; 5-chic bd; 6-chic min.

Khéu vi: 1-rét chua; 2-nhat; 3-chua; 4-chua diu; 5-ngot diu; 6-chua thanh-ngot; 7-ngot rd, 8- ngot dam.

Huong vi: 1- hang ngai rd; 2-hang ngai nhe; 3-khong 16 huong; 4-c6 huong nhe; 5-¢6 huong 13; 6-¢c6 huong dam.

Pa s6 céc t6 hop lai thudc 2 dang: qua
dai va qua tron 1=0,86-1,52, THL F4 c0 hinh
dang qua det 1=0,84.

V& mau sic qua khi xanh cta cac THL
qua hai vu khong c6 sy thay ddi vé mau séc,
da sb cac t6 hop lai déu c6 mau xanh nhat va
trang nga. Giéng ddi chimg HT160 c6 mau
xanh nhat.

Céc két qua nghién ctru cho thay, trong
diéu kién vu Xuan Hé mau sic qua khi chin
clia cac t6 hop lai c6 thay ddi so v6i vu Thu
DPong, mot s t6 hop lai thay ddi mau séc tir
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dd sang loang vang. cac THL theo doi cé
mau sic qua chin tir d6 binh thuong, do tuoi,
do loang vang dén do dam.

O vu Xuan Hé mudn c6 15 THL ¢
mau qua do twoi la E35, O35, E19, H12,
H4,... THL N4 ¢6 mau sic d6 dam, con lai
cac THL c6 mau qua doé loang vang.

Vu Thu Péng da sé cac THL c¢6 mau
sdc qua chin do tuoi, c6 4THL c¢6 ma sic qua
chin dé loang vang d6 1a E35, K35, H35,
H11,E19.9 THL c6 ma sic qua chin d6 binh
thuong. Nhu vay nhiét do da anh huong rod



rét dén mau sac qua khi chin dan dén mdi vu
khac nhau mau sic qua chin cia cac THL
cling c¢6 su khac nhau. 8 THL (F35, N35,
F11,019, F19, K12, H12, K4, N6) va gioéng
d6i ching HT160 déu c6 mau sic qua chin
do tuoi ¢ ca hai thoi vu.

« Céc t6 hop lai c6 do day thit qua dao
dong tir 5,8-9,3mm. Cac t6 hop lai c6 do day
thit qua 16n la: K12, H12, O12, N6, Ol1,
F11, S11,... Cac t6 hop c6 d6 day thit mong:
035, F35, 835, 019. Gidng ddi chimg ¢ do

day thit qua 1a 8,3 mm.

« Két qua nghién ctru d6 chic thit qua
ctia cac o hop cho thiy cac t6 hop lai co dic
diém thit qua chic min. Pa sb cac THL ca
chua c6 huong nhe, c6 4 THL c6 huong 16 1a
K6, N6, K4, S4.

3.4. Két qua nghién citu kha ning két hep
theo cac tinh trang ¢ vu Xuan He mugn va
vu Thu Pong

« Két qua nghién ciru kha ning két hop
theo cac tinh trang ¢ vu Xuin He mudn

Bang 5. Kha ning két hep ciia cac dong ca chua theo tinh trang téng sb qua/cay

6 vu Xuan Hé mugn

R Dong thir
ST Dong KNKHC
T nghien  KNKHR KNKHR KNKHR KNKHR KNKHR KNKH ciia dong
cwu vaoi 35 voi 11 vai 19 véi 12 Véi 6 R vei 4 L
nghién ciu
1 E 0,3 1,3 -0,9 -1,0 2,1 -1,7 -0,5
2 K 1,5 -4,3 51 -2,3 -1,4 1,3 15
3 H 11 0,3 0,5 2,9 1,7 -6,4 11
4 0] -2,4 0,4 2,9 -1,9 2,9 -2,1 -1,2
5 F -2,6 2,6 -1,5 3.4 -6,0 3,9 0,5
6 N 2,4 0,4 -4,3 -3,4 1,3 3,7 -2,7
7 S -0,3 -0,8 -1,8 2,2 -0,7 1,3 1,3
KNKHC
(Dong thir) 5,9 -0,5 4,1 3,7 -6,9 -6,4

Tinh trang s6 quéd/cdy, trong 7 dong
nghién ctru thi dong K, H, F, S ¢6 KNKHC,
trong d6 dong K ¢c6 KNKHC cao nhét 1,5).
Trong 6 dong thut, dong thur 35, 19, 12
KNKHC, dong 35¢6 KNKHC cao nhit (5,9).
Nhu vay c6 thé sir dung cac dong nay trong

lai tao gidng dé tao cac t6 hop lai c6 tong s6
qua trén cay cao.

Céc cap bd me c6 KNKHR nhu K19,
F4,N4,F12,019, 06,...Trong d6 cip bd me
K19 va F4 ¢6 KNKHR cao nhat 14 5,1 va 3.9.

Biang 6. Kha ning két hop ciia cic dong ca chua theo tinh niing suét ca thé & vu Xuan Hé mugn

. Dong thir
Dong KNKHC cia
STT nghiénn KNKHR KNKHR KNKHR KNKHR KNKHR KNKHR dong nghién
cwu véi 35  veoi 11 vai 19 véi 12 V@i 6 vGi 4 Y
1 E -21.6 106,1 -225,1 -12.7 180,2 -26,8 18,2
2 K 204,2 -318,6 53,9 -195,0 232,0 23,6 159,4
3 H 2477 -119,6 85,1 27,4 -20,0 -220,7 15,2
4 @) -87,0 135,0 196,9 -172,5 -9,2 -63,1 -64,4
5 F -349,7 40,7 208,8 105,9 -281,1 275,5 -16,7
6 N 29,5 124.4 -256,8 75,5 -22,7 50,2 -142,2
7 S -23,0 32,1 -62,8 171,4 -79,1 -38,7 30,5
KNKHC 289,3 -10,6 1740 1247 -236,4 -341,1

(Dong thir)




Céc cip bd me co6 KNKHR 1a F4, H35,
d(‘)ng nghién clru thi dbng E, K, H, S ¢b K6, F19, K35, 019, E6,... Trong d,O Cép bé
KNKHC, trong d6 dong K ¢6 KNKHC cao ~ m¢ F4 va H35 c6 KNKHR cao nhat (275,5
nhét (159,4), tiép 1a dong S(30,5). Trong 6 VA 247.7).

dong thir, dong thr 35, 19, 12 ¢6 KNKHC, « Két qua nghién ctru kha ning két hop
dong thir 35¢6 KNKHR cao nhét (289,3). C6 theo cac tinh trang & vu Thu DPong

thé sir dung cac dong nay lai tao dé cai tién

Tinh trang niang suét ca thé, trong 7

tinh trang NSCT cho cac con lai
Bing 7. Kha ning két hop ciia cac dong ca chua theo tinh trang téng sé qua/cay & vu Thu Pong

. Dong thw
Dong KNKHC
STT nghién KNKHR KNKHR KNKHR KNKHR KNKHR KNKHR ciia dong
cwu véi 35 véi 11 voi 19 voi 12 V@i 6 Voi 4 N
nghién ciu
1 E -3,8 4,2 54 -3,9 -3,4 15 -1,3
2 K 0,6 -2,8 2,1 -5,0 5,0 0,1 -0,6
3 H 3,2 1,6 0,7 1,3 -5,0 -1,7 3,3
4 @] 3,9 -7,5 1,2 15 -0,3 11 1,0
5 F -7,3 2,9 -2,9 4,7 -0,1 2,7 -0,1
6 N -1,5 4,2 -1,6 -0,6 2,5 -3,0 -2,2
7 S 4,9 -2,5 -5,0 2,1 1,3 -0,8 0,0
KNKHC
(Dong thir) -3,1 -2,3 -2,7 -10,0 -11,9 30,0

Tinh trang téng s6 qua/cdy & vu Thu chi co dc‘{ng thir 4 c6 KNKHC (30,0). Nhu
bong nam 2018 trong 7 dong nghién ctru thi Vé}’ c6 qlé sur dl_mg cac dong ne‘}y trong lai tao
dong H, O c6 KNKHC, trong d6 dong H c6 giong deé tao cac to hop lai c6 tong s6 qua trén
KNKHC cao nhét (3,3). Trong 6 dong thir, cay cao.

Cac cip b6 me c6 KNKHR nhu me E19 va S35 ¢c6 KNKHR cao nhét 1a 5,4

E19, S35, K6, F12, E11,...Trong d6 cip bb va49.

Bang 8. Kha ning két hep ciia c4c dong ca chua theo tinh trang ning suit ca thé vu Thu Péng

Dong Dong thir
STT nghién KNK,H KNKHR KNKHR KNKHR KNKHR KNKHR K,NKHC
, R véi Iy iy iy . o cua dong
cru voi 11 véi 19 voi 12 Véi 6 Vol 4 )
35 nghién ciu
1 E -174,9 -122,6 678,2 -80,5 -151,7 -148,6 -326,1
2 K 35,7 -87,2 110,6 -340,8 260,4 21,4 13,4
3 H 176,4 14,4 138,6 125,0 -483,4 29,1 363,7
4 O 280,2 -536,8 154,2 434,2 45,3 -377,0 122,0
5 F -728,3 127,9 -194,3 -57,0 -88,2 940,0 164,2
6 N 152,5 657,3 -473,4 -163,0 427,2 -600,7 -320,9
7 S 258,5 -52,9 -413,8 82,0 -9,6 135,9 -16,3
KNKHC 2331 877 454 3844 2535 7379
(Dong thir)

Tinh trang ning suit c4 thé & vu Thu H c6 KNKHC cao nhét (363,7), tiép 1a dong
bong nam 2018 trong 7 dong nghién ctru thi F(164,2). Trong 6 dong thtr, dong thur 4, 11,
dong K, H, O, F ¢c6 KNKHC, trong d6 dong 19 ¢6 KNKHC, dong thir 4 ¢6 KNKHR cao
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nhat (737,9). C6 thé sir dung cac dong nay
lai tao dé cai tién tinh trang NSCT cho cic
con lai

Cac cip bd me c6 KNKHR la F4,
E19, N11, O12, 035, S35 ,... Trong d6 cap
bb me F4 va E19 ¢ KNKHR cao nhat (940,0
Vva 678,2).
3.5. Danh gia kha nang chiu néng theo chi
so chiu néng HTI va gia tri chénh léch
TOL gitra 2 vu Xuan He mugn 2018 va
Thu Pong 2018

Chung t6i danh gia kha nang chiu nong
theo chi s6 chiu nong HTI va chénh léch gia
tri & 2 vu thuan loi (vu Thu DPong) va bat

thudn(Vy Xuan Hé mudn) qua 2 chi tiéu:
Téng sb qua/cay va ning suat ca thé. Gia tri
chi s6 chiu néng ctia THL cang cao thi kha
ndng chiu nong cua THL do6 cang cao va
nguoc lai néu THL d6 ¢6 chi s6 chiu néng
thp thi kha ning chiu néng cia THL do6
thap. Gia tri chénh léch gita 2 vy thuan loi
(vu Thu Dong) va bat thudn (vu Xuin He) co
mdi tuong quan nghich véi kha ning chiu
noéng cua cac THL, THL c6 gié tri chénh 1éch
TOL giita 2 vu cang thap thi THL d6 kha
ning chiu néng cao. Nguoc lai, néu THLcO
gia tri chénh 1éch gitra 2 thoi vu cao thi kha
nang chiu noéng ctia THL d6 thép.

Bang 9. Chi s6 chiu néng (HT1) va gia tri chénh léch (TOL) gitra hai vu Xuan Hé mugn 2018 va

Thu DPong 2018
Tong sé qua trén cay Ning suat ca thé
STT THL Chénh léch HTI Chénh lach HTI
1 E35 8,90 0,60 1420,70 0,26
2 K35 10,83 0,76 1603,67 0,43
3 H35 18,13 0,86 2195,47 0,46
4 035 22,33 0,68 2471,83 0,31
5 F35 8,50 0,53 1720,50 0,17
6 N35 10,40 0,62 1862,50 0,27
7 S35 17,75 0,80 2152,95 0,34
8 El1 23,20 0,60 1966,05 0,25
9 K11 20,50 0,43 2624,30 0,20
10 H11 24,50 0,64 3021,50 0,24
11 011 15,40 0,44 2053,60 0,24
12 F11 20,80 0,66 2807,10 0,28
13 N11 25,30 0,51 2893,20 0,27
14 S11 18,20 0,52 2407,20 0,27
15 E19 21,50 0,68 2871,10 0,27
16 K19 10,90 0,84 2222,70 0,39
17 H19 18,40 0,76 2714,00 0,39
18 019 16,50 0,73 2455,80 0,38
19 F19 13,90 0,58 2089,80 0,37
20 N19 19,20 0,43 1916,70 0,14
21 S19 11,50 0,56 1914,20 0,26
22 E12 5,45 0,43 1519,45 0,22
23 K12 4,30 0,43 1639,70 0,22
24 H12 9,70 0,69 2377,60 0,31
25 012 14,70 0,50 2724,60 0,23
26 F12 9,70 0,69 1949,50 0,29
27 N12 12,35 0,37 1514,25 0,20
28 S12 7,70 0,64 1795,30 0,32
29 E6 11,45 0,28 1747,50 0,18
30 K6 22,10 0,34 2306,00 0,30
31 H6 13,25 0,33 2308,70 0,15
32 06 16,75 0,34 2664,50 0,15
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33 F6 22,95
34 N6 19,45
35 S6 18,45
36 E4 35,50
37 K4 36,30
38 H4 53,40
39 04 33,10
40 F4 51,10
41 N4 24,05
42 sS4 40,00
43 HT160(d/c) 10,33

0,19 2797,45 0,08
0,27 2694,80 0,12
0,32 2446,25 0,15
0,39 3053,60 0,15
0,60 3371,40 0,25
0,39 4117,90 0,11
0,34 3392,10 0,12
0,85 4365,00 0,35
0,40 2690,00 0,11
0,63 3647,40 0,18
0,25 1640,60 0,20

Két qua nghién ciru tir bang 9 ta thay:

Chi tiéu tong s6 qua/cdy: Chi sb chiu
noéng HTI cia t6 hop lai dao dong tir 0,27-
0,86, cao nhit 1a t6 hop lai H35 va thap nhat
& t6 hop lai N6. Cac t6 hop lai c6 chi sd chiu
néng cao la cac t6 hop lai F4(0,85),
K19(0,84), S35(0,80), K35, K19(0,76). Cac
t6 hop lai c6 chi s6 chiu néng thép la
N6(0,27), K16(0,23), E6(0.28), S6(0.32).
Cac THL c6 gia tri chénh léch TOL cao la
H4(53,40), F4(51,10), S4(40,00),.. c4c THL
c6 gia tri chénh léch thip la K12(4,30),
E12(5,45).

Chi tiéu nang suét ca thé: Chi sd chiu
néng HTI cua t6 hop lai dao dong tir 0,08-
0,46. Chi s6 HTI cao nhat 13 t6 hop lai H35,
thap nhat 1a t6 hop lai F6. Cac t6 hop lai co
chi s6 chiu néng cao nhéat 1a H35(0,46),
K35(0,43), F4(0,35). Céc to hop lai c6 chi sd
chiu nong thap 1a H4, N4 (0,11). THL
E35(1420,7) c6 su chénh léch vé nang suat 1a
thap nhét. Cac THL c6 chénh léch ning suat
gitra 2 vu thap 1a E12, N12, K12.

Qua danh gia chi sé chiu néng HTI va
chi s& chénh 1éch gia tri qua 2 mua vu Thu
Pong va Xuan Hé mudn ching t6i nhan thay.
T4 hop lai c6 kha ning chiu néng cao 1a cac
t6 hop lai H35, K35, S35, K19, H19, 019.
3.6. Két qua chen lgc mdt sb to hop lai
trién vong & vu Xuan He mugn nam 2018
theo SELINDEX

Ching t6i tién hanh chon loc theo
SELINDEX trén 6 tinh trang chon loc lan
luot 1a Téng ) quéd/cay, ti 1€ dau qua, khéi
luong trung binh qua 16n, ning suat ca thé,
d6 day thit qua va do Brix. Sau khi tién hanh
phan tich danh gia cac tinh trang da chon loc
ra duoc 10THL ca chua ¢ vu Xuan Hé muon,
cac t6 hop lai c6 tong s6 qua/ciy > 25
qué/cay, ti 1& dau qua >45%, ning sut c4 thé
>1000,0 g/cay, c6 do Brix tir 4,9-6,0.Vu Thu
bong da chon loc ral0 THL trién vong, cac
THL co téng $6 qué/cay >45 qua, ti 1¢ dau
qua twong d6i cao >70%, ning sut ca thé
>3500g/cdy, do Brix tir 4,3-6,0 (két qua bang
10).

Bang 10. C4c to hgp lai ca chua trién vong vu Xuan Hé mugn va va Thu déng

STT THL gﬁ?fiay 0 TLBQ (%) KLTBqui NSCT (g) ?n?nf)Q Do Brix

Vu Xuén Hé mugn
1 K35 31,0 54,5 51,0 1453,0 5,0 4,9
2 H35 30,2 48,9 51,0 1352,2 40 6.0
3 F19 25,3 61,1 54.0 1166,2 40 5.6
4 K19 32.8 56,5 41,0 1187.4 5.0 5.3
5 S12 29.3 71,7 46,0 11267 6.0 5,1
6 S35 29,0 67.7 48,0 1096 8 5.0 5.1
7 019 28.0 60,6 44,0 1106.6 4,0 5.8
8 E35 27.8 52.8 50,0 1086.0 6.0 5.6

31



9 H19 27,8 61,7 44,0 1074,4 5,0 5,9
10 F12 29,8 54,8 42,0 1014,0 6,0 57
Vu Thu Pong
1 F4 71,3 77,5 76,0 5082,8 7.4 51
2 H4 63,8 76,4 73,0 43714 7,6 4,9
3 S4 58,3 74,1 74,0 4098,2 7,0 6,0
4 K4 54,8 74,3 78,0 40134 7,9 4,3
5 H19 46,2 83,5 88,0 3788,4 6,6 4,8
6 04 45,6 77,1 86,0 3723,6 7,3 4,8
7 H11 47,5 78,4 84,0 3706,5 8,5 4,5
8 E19 46,3 81,2 83,0 3638,3 71 4.8
9 N11 44,6 70,5 88,0 3664,8 7,8 49
10 F11 455 78,4 86,0 3620,5 8,4 45
4. KET LUAN la F4, H35, K6, H4, F19, 019, E6. M6t so

1) Céc t6 hop lai ca chua nghién ctru
thugc nhom co6 thoi gian sinh trudng trung
binh, ngin ngay, da s6 thudc loai hinh sinh
tredng ban hitu han (7 THL sinh truéng vo
han). O vu Xuan Hé muon thu dugc 22 THL
¢ ty 18 dau qua cao hon 50% (ddi chimg
63,4%). O vu Thu Pong (thuan loi) cac THL
ca chua nghién cuu c6 ty 1¢ dau qua cao
(70,5-87,1%), c6 26 THL ¢6 ti 1¢ dau qua 16n
hon 75%. O vu khé khin nong Xuan Hé
mudn ning suat ciia cic THL thi nghiém
khong cao (253,5-1453,0g/cay), 10 t6 hop lai
c6 ning sudt ca thé dat muc cao hon
1000,0g/cay, chiu nébng tdt 1a K35, H35, E35,
S35, K19, 019, F19, H19, F12, S12. O vu
thuan loi Thu Pong cac t6 hop lai ca chua
nghién ctru c6 ning suat ca thé cao (2372,4 —
5082,8g/cay), trong d6 thu duoc 27 t6 hop lai
c¢6 nang sut ca thé 16n hon 3000g/cay. Hau
hét cac THL ca chua thi nghiém c6 dang qua
tron. Pa s6 chiing c6 mau sic qua chin va
chat lugng thit qua dap Gng nhu cau nguoi
tiéu dung. Nhiét d6 cao vu Xuan Heé c6 anh
huong toi d chin do cta qua, mot sé THL
¢6 mau chin d6 kém déu (loang vang).

2) Két qua danh gia kha ning két hop
theo tinh trang ndng suét & vu Xuan Hé mudn
da thu dugc céc cap bd me ¢6 KNKHR cao
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dong nghién ctru c6 KNKHC tt vé nang suat
nhu E, K, H, S, trong 6 dong thtr dong s6 35,
19,12 ¢6 KNKHC 16n hon. Khi lai véi cac
dong nghién ctru, kha ndng cho céc con lai co
kha nang chiu ndng cao la cac dong 35, 19 va
sau do la cac dong 12, 11,cac dong 6, 4 cho
cac con lai c6 kha nang chiu nong kém hon.
Két qua danh gia kha niang két hop theo tinh
trang nang suat & vu Thu Pong da thu duoc
céc cap bé me co KNKHR cao 1a F4, E19,
N11, 012, 035, S35. Mot sé dong nghién
ctru c6 KNKHC t6t vé nang suat nhu K, H,
O, F, trong 6 dong thir dong s6 4, 11,19 ¢6
KNKHC 16n hon.

3) Banh gia vé chi s6 chiu nong HTI va
chi s6 chénh léch gia tri qua 2 mua vy Thu
Pong va hé mudn chung toi di rit ra cac to
hop lai c6 kha nang chiu néng cao: H35,
K35, S35, K19, H19, O19.

4) Két qua chon loc theo SELINDEX,
danh gia tong hop céc chi tiéu, & vu Xuan He
muodn 2018 ching t6i chon dugc 10 t6 hop
lai trién vong c6 kha ning chiu néng cao:
K35, H35, F19, K19, S12, S35, 019, E35,
H19, F12. O vu Thu Déng 2018 chiing toi
chon duge 10 td hop lai trién vong: F4, H4,
S4, K4, H19, 04, H11, E19, N11, F11.
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TOM TAT

Nhén dé hai chim Tetranychus urticae Koch (Acari: Tetranychidae) 13 mot loai dich hai
nguy hiém trén nhiéu loai cay trong trén thé gi6i va tai Viét Nam. Dé phong chdng loai dich hai
nay mot cach hiéu qua, viéc tim hiéu dic diém sinh hoc, sinh thai cua loai nay la hét st can
thiét. Trong nghién ctru nay, thoi gian phat duc cac pha, stc sinh san va sirc ting quéan thé cia
nhén do hai chAm nuoi trén dau cove giéng cao san TN38 va dua chudt xanh F1 tai nhiét do
23,5°C duogc tién hanh nghién ctru. Két qua cho thay thoi gian phat duc trude truong thanh cia
nhén duc khong khac nhau 6 rét khi nu6i trén dau cove va dua chudt tuong img 1a 11,93 ngay
va 11,73 ngdy, tuy nhién vong doi ciia nhén cai nudi trén dau cove 13,69 ngay ngin hon rd rét
so v6i khi nudi trén dua chudt 15,65 ngay. S6 lugng trimg dé hang ngdy va tong sé tring dé
ctia nhén cai nhén d6 hai chAm nudi trén dau cove (lﬁn luot 1a 6,00 qua/nhén cai/ngay va 62,69
qud/nhén céi) cao hon 10 rét so véi khi nudi trén dua chudt véi gia tri lan luot 12 3,13 qua/nhén
cdi/ngay va 29,35 qua/nhén céi. Thoi gian mot thé hé (T) ctia nhén dé hai chidm khi nuéi trén
dau cove 17,72 ngiy ngan hon 5 rét so véi khi nudi trén dua chudt 19,98 ngay. Dong thoi ty
1¢ sinh san thuan (Ro) ctia nhén cai trich hat 1a dau cove (45,02 nhén cai/nhén cai) cao hon
nhiéu so v6i khi nudi trén dua chudt (21,97 nhén céi/nhén céi). Ty 1€ tang tu nhién ctia nhén do
hai chim trén dau cove 14 0,210 cao hon rd rét so véi trén dua chudt 0,155.

Tir khoa: Nhén do hai cham, Tetranychus urticae, ty 1¢ tang ty nhién

Influence of host plants on the biology of two spotted spider mite Tetranychus urticae
Koch (Acari: Tetranychidae)

Tetranychus urticae Koch (Acari: Tetranychidae) is a dangerous pest on many crops in the
world and in Vietnam. To effectively control this pest, it is necessary to understand its biological
and ecological characteristics. In this study, the development time, reproduction and population
growth of two-spotted spider mite reared on green bean variety TN38 and cucumber F1 were
investigated at 23.5°C. Results showed that the total immatures of male T. urticae were not
significantly different when reared on bean and cucumber, respectively, 11.93 days and 11.73
days, but the life cycle of female T. urticae reared on bean (13.69 days) significantly shorter than
when reared on cucumber 15.65 days. The oviposition rate and the total number of eggs laid by
the females fed on the bean (6.00 eggs/female/day and 62.69 eggs/female, respectively) were
significantly higher than that of the female fed on cucumbers (3.13 eggs/ female/day and 29.35
eggs/female, respectively). The generation time (T) of the two spotted spider mite reared on bean
17.72 days was significantly shorter than that on cucumbers 19.98 days. The net reproductive rate
(Ro) of the female fed on bean (45.02 females/female) was much higher than that of females
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reared on cucumbers (21.97 females/female). The Intrinsic rate of increase of T. urticae on bean
was 0.210 which was significantly higher than in cucumber (0.150).

I. PAT VAN PE

Nhén d6 hai chAm Tetranychus urticae
Koch (Acari: Tetranychidae) 1a mdt trong
nhirng loai dich hai c6 phd ky chu rat rong,
chung gay hai hon 1.100 loai thuc vat thudc
hon 140 ho thuc vat khac nhau bao gém ca
cac loai thyc vat ¢ chira doc td. bay 1a mot
loai gy hai chinh trong san xuat nong nghiép
& ca trong nha kinh va ngoai dong ruong, pha
huy tat ca cac loai cdy trong hang nam va lau
nam nhu ca chua, 6t, dua chudt, dau tay, ngo,
dau nanh, tao, nho va cam quyt (Grbi¢ et al.,
2011). Nhén d6 hai chdm T. urticae khdng
chi gay hai truc tiép cho thuc vat nhu lam
rung 14, thing 14 va tham chi 1 gay chét cay
ma con gay hai gian tiép cho ciy trong nhu
trich hut lam anh hudng téi qué trinh quang
hop va thoat hoi nudc cua 1a (Brandenburg
and Kennedy, 1987). Téc d6 phat trién nhanh
chong va kha ndng sinh sdn cao cho phép
nhén d6 hai chdm T. urticae nhanh chong dat
t6i ngudng gdy hai kinh té. Khi nhén d6 hai
cham phat trién nhiéu quan thé trén cay trong
s& 1am cho strc séng cua cay ky chi suy giam
rat nhanh. Cac thong s ting truéng quan thé
ctia nhén do6 hai chAm nhu tc do phat trién,
ty 1& song, stc sinh san va tudi tho c6 thé
khac nhau do 4nh hudng ciia cac yéu t6 ngoai
canh nhu nhiét d9, cay ky chu, dinh dudng
cay ky chu, giéng ciy trong, giai doan sinh
truong cla cdy trong, anh huong cua thude
trir sdu hay d6 am twong dbi, v.v. (Razmjou
et al., 2009).

Thong tin vé dic diém sinh hoc, sinh
thai ctia nhén d6 hai chidm trén cac loai cay
trong 13 can ctr quan trong dé xay dung bién
phap quan 1y tong hop loai dich hai nay.
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Chinh vi vay trong nghién ctru nay thoi gian
phét duc cac pha, suc sinh san va stc tang
quﬁn thé ctia nhén d6 hai chdm nudi trén dau
cove giéng cao san TN38 va dua chudt xanh
F1, hai gidng hién dang dugc trong phd bién
tai Hung Yén, tai nhiét d¢ 23,5°C dugc tién
hanh nghién cuu.

Il. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Phuong phap nudi ngudn nhén dé hai
cham trén d4u cove va dwa chudt

Nhén d6 hai cham Tetranychus urticae
duogc thu trén cdy diu cove tréng tai C6 Bi,
Gia Lam Ha Noi va dugc nudi quﬁn thé trén
cdy dau cove gidng cao san TN38 va dua
chudt xanh Fltrong phong thi nghiém. Bau
cove va dua chuot duogc tréng tor hat trong
céc bau nilon, cach 2 ngay mot khay méi
dugc trong dé cung cap 1a dau va dua chudt
cho nhan ngudn nhén d6 hai cham va lam dia
14. Nguon nhén d6 hai chdm dugc nudi trong
10ng ludi dat trén khay nude dé cach ly véi
bén ngoai. Khi nhén d6 hai cham phat trién
nhiéu, 14 cay bi bac, héo thi cit cac 14 c6 nhén
chuyén 1én cic cdy moi.

2.2. Phwong phap nghién ciru dic diém
sinh hoc

Nhén do hai chdm T. urticae duoc nu6i
trén hai loai thirc 4n 1a dau cove gidng cao
san TN38 va dua chudt xanh F1. Thi nghi¢ém
dugc tién hanh bang cach dung but 16ng
chuyén trudng thanh cai nhén do 1én dia 1a.
Ctr sau 8 tiéng nhén truong thanh cai duogc
chuyén sang dia 14 moi, tring nhén do duoc
loai bo b6t chi con dé lai 1 qua trimg duy nhat
trong dia 14. Pia 1a dau cove hoac dua chuot
trong thi nghiém dugc lam br:ing cach, dat



ngua miéng 14 dau cove hoac dua chudt hinh
vudng kich thudc 4 x 4cm trén miéng mat am
kich thudc 5x5x1cm trong dia petri , Xung
quanh c6 vién bang cac bing gidy an (rong 1
cm, dai 5 cm).

Tring va nhén non dugc theo ddi hang
ngay (vao cung mot thoi diém), toi khi nhén
do hoa trudng thanh, sau mdi 3 ngay nhén
duoc chuyén sang dia 14 méi. Sau khi hda
trudng thanh, nhén duc va céi cho ghép doi.
Hang ngay s trimg dé boi mdi nhén cai
duoc ghi chép va chuyén ra ngoai dia 14, tat
ca trimg cua cac nhén cai cung ngay tudi
duoc cho vao cung mot dia 14 sach va nuoi
t6i truong thanh dé xac dinh ty 18 duc cai.
Céc chi tiéu theo ddi gdm c6: thoi gian phat
duc va ty 1& sdng sot cac pha, thoi gian tién
dé trimg, dé trimg va hau dé trimg, sb luong
tring dé hang ngay, chup anh va do kich
thudc cac pha phat duc. Sb trimg bét dau thi
nghiém la 60 qua.

2.3 Phwong phap tinh ty I€ tang tw nhién

Ty 1€ tang tu nhién (rm) dugc tinh dya
trén cong thirc cua Birch (1948):

Z lym,e m*™* =1

trong d6 x 1a ngay tudi ctia nhén cai
(ngay), Ix 1a ty 1& sdng sot ciia nhén céi tai
ngdy tudi x va my 1a s lwong ca thé cai dugc
nhén céi sinh ra tai ngay tudi x. Gia trj mx
duoc tinh bang cach nhan sé luong trang dé
trung binh ctia nhén céi voi ty 1€ cai ¢ thé hé
sau tai ngdy tudi x cua nhén cai. Phuong
phap Jackknife ctia Meyer et al. (1986) va
Hulting et al. (1990) dugc sir dung dé tinh sai
s6 chuén cia gia tri rm. Cac chi tiéu khac cia
strc ting quan thé dugc tinh theo Maia et al.
(2000) nhu ty 1& sinh san thudn (Ro) chi s6
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lugng ca thé céai duge sinh ra boi mot nhén

cai (con céi/nhén cai)

R0 = z lxmx

hay thoi gian 1 thé hé (T) 1a khoang
thoi gian can thiét dé sé luong quan thé ting
Ro lan (ngay)
InRo
T =

rm
2.4. Phuong phap xir Iy s6 ligu

Tat ca sd liéu duge xtr 1y thong keé
trén excel va phan mém SPSS phién ban
20. S6 liéu dugc kiém tra phan bd chuan
dya trén kiém dinh Kolmogorov—Smirnov.
Khi s6 liéu khong phai phan bd chuan kiém
dinh Kruskal Wallis dugc dung dé xé4c dinh
sy sai khac gitra 2 loai thirc an. Trong
truong hop phén bd chuan, kiém dinh
student t test dugc sir dung. Vi so sanh ty
1& cai ¢ thé hé thar 2, Generalized linear
model dugc s dung véi sb lidu dugc nhap
theo dang nhi phan, 1 (mg vdi ca thé cai va
0 g v&i ca thé duc. Trong tat ca cac kiém
dinh gid tri P nhé hon hodc béng 0,05
ching t6 sai khac c6 y nghia.

I11. KET QUA VA THAO LUAN

3.1. Thoi gian phéat duc cia nhén dé hai
cham Tetranychus urticae

Mot trong nhiing chi tiéu quan trong
khi nghién ctru dac diém sinh hoc nhén do
hai chAm d6 1a x4c dinh duoc thoi gian phat
duc céc pha. Trong nghién cltru nay, thoi
gian phat duc cac pha ctia nhén do hai cham
duoc ghi nhan khi chung dugc nuoi trén dau
cove va dua chudt tai nhiét 6 23,5°C. Két

qua dugc trinh bay trong bang 1 va bang 2.



Bang 1. Thoi gian phat duc (TB£SE) (ngay) cac pha nhén dyc nhén dé hai cham Tetranychus
urticae nudi trén dau cove va dwa chugt ¢ nhiét d¢ 23,5°C va d¢ am 87,5%

. Pau cove Dwa chu6t
Pha phat duc (n=14) (n=15) U A P
Trang 3,93 +0,07a 3,87 + 0,09a 98500 -0,537 0,591
Nhén non tudi 1 2,21+0,11a 2,13 +0,09a 96500 -0,567 0,571
Nhén non tudi 2 2,57 +0,17a 2,27 £0,15a 75000 -1466 0,143
Nhén non tudi 3 3,21+0,11a 3,47 +£0,13a 78500 -1404 0,160
Trudc truong thanh 11,93 +0,07a 11,73+ 0,12a 84500 -1367 0,172

Ghi chit: n 1a s6 ca thé theo ddi, cac chit gidng nhau trong cting mot hang biéu dién sy sai khac khong 16 rét &
mirc P> 0,05; U, Z va P - 1a gid tri ctia phép kiém dinh Kruskal - Wallis cho mau phan phoi khong chuan.

Tir bang 1 cho thay thoi gian phét duc
cua tt ca cac pha cua nhén duc nhén do hai
cham khi nudi bang dau cove va dua chudt

khdng khac nhau mét céach rd rét. Thoi gian
phét duc trude truong thanh cta nhén duc
nudi trén dau cove va dua chudt lan luot 1a
11,93 va 11,73 ngay.

Bang 2. Thai gian phat duc (TB£SE) (ngay) cac pha nhén cai nhén dé haiqchém Tetranychus
urticae nudi trén diu cove va dwa chuét ¢ nhiét @9 23,5°C va do am 87,5%

bau cove

Dwa chuot

Pha phét duc (n=35) (n=31) U Z P
Trang 3,97 +0,03a 3,84 +0,07a 470,5 966,5 0,063
Nhén non tudi 1 1,94 + 0,04a 2,13 + 0,06b 4455 10755 0,012
Nhén non tudi 2 2,66 + 0,08b 2,19 +0,09a 302,5 7985  <0,001
Nhén non tudi 3 3,37 £ 0,09a 3,81 + 0,09b 329,0 959,0 0,002
Trude truong thanh 11,94 +0,04a  11,97+0,03a 5290 1159,0 0,631
Tién dé tring 1,74 +0,18a 3,68 +0,14b 115,0 5775  <0,001
Vong doi 13,69+0,20a 1565+014b 1175 -5,696  <0,001

Ghi chi: n 12 s6 ca thé theo ddi, cac chir gidng nhau trong cung mét hang biéu dién sy sai khac khong rd rét ¢
muc P> 0,05; U, Z va P - 1a gia tri cua phép kiém dinh Kruskal - Wallis cho mau phan phoi khong chuan.

Bang 2 cho thdy, thoi gian phat duc
cua trung khong khac nhau 1o rét vi dugc
thu cing tir mot ngudn va chua cé sy anh
huong cua yéu t6 thirc an. Tuy nhién thoi
gian phat duc ctia nhén non bi anh hudng ro
rét boi ngudn thire dn. Nhén non tudi 1 va
tu6i 3 khi trich hut 12 dau cove c6 thoi gian
phat duc ngan hon rd rét khi trich hut trén 14
dua chudt, tuy nhién ¢ nhén non tudi 2 thi
nguoc lai chung phat trién nhanh hon khi
séng trén 14 dua chudt so véi trén 1a dau
cove. Tong thoi gian phat duc trudc trudng
thanh cua nhén do hai chdm trén ca 2 loai
thuc an 1a khong khac bi¢t 1o rét voi 1a dau
cove la 11,94 ngay va 1a dua chuot 1a 11,97.
Tuy nhién, do thoi gian tién dé tring cta
nhén truong thanh cai khi nuoi trén 14 dau
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cove (1,74 ngay) ngan hon rd rét so voi khi
nuoi trén 14 dua chudt (3,68 ngay) lam cho
vong doi ctia nhén do hai chim khi nudi trén
14 dau cove (13,69 ngay) ngin hon han so
v6i khi nuoi bang 1a dwa chudt (15,65 ngay).

Theo Poovizhiraja et al. (2016), thoi
gian tring, nhén non tudi 1, nhén non tudi
2, nhén non tudi 3 cua T. urticae trén dau
bép lan lwot 2,1; 1,1; 1,2 va 1,2 ngay ngén
hon so véi thoi gian phat duc ciia nhén do
hai chAm T. urticae trong nghién ctru nay.
Theo Siddhapara and Virani (2018), nhén
duc cua T. urticae nudi trén dau bap cé thoi
gian tudi 1, tudi 2, tudi 3 va thoi gian trudc
truong thanh 1an luot 1,78 ngay; 2,44 ngay;
2,20 ngay va 7,81 ngay. Tat ca cac chi sb
nay déu ngan hon so véi két qua cta nghién



ciru nay voi nhén duc nuoi trén 14 dau cove
c6 thoi gian tudi 1, tudi 2, tudi 3 va trudce
truong thanh 1an luot 2,21 ngay; 2,57 ngay;
3,21 ngay va 11,93. Mot nghién ctru khac vé
anh huong cua cac loai gibng dua chudt ddi
v6i thoi gian phat duc nhén do hai chdm T.
urticae ¢ 25 °C va 60 % cua Maleknia et al.
(2016) cho thdy thoi gian phat duc trudce
truong thanh ciia nhén do hai chim trén cac
gidng dua chudt Caspian, Vida, PS-29 lan
luot 8,28 ngay; 5,45 va 5,54 ngay déu ngin
hon so v&i két qua trong nghién ctru nay khi
nhén d6 hai chim nudi trén 14 dua chudt
xanh F1 voi thoi gian phat duc trudce trudng
thanh ctia nhén cai va nhén dyc lan luot 1a
11,97 ngay va 11,73.
3.2. Mot sé chi tiéu sinh sin ciia nhén dé
hai cham Tetranychus urticae

Sinh san 1a mot trong nhing yéu tb
quan trong quyét dinh strc ting quan thé cua

mdt loai. Do vy trong bang 3 mot sb chi tiéu
sinh san ctia nhén d6 hai chdm duoc so sanh
khi chung dugc nudi trén hai loai thirc an 1a
dau cove va dua chudt. Két qua xtr Iy thong
ké cho thiy thoi gian dé trimg va tudi tho
truong thanh cai nhén d6 hai chim khi nudi
trén hai loai thuc an khong khac nhau mot
cach rd rét. Thoi gian dé trimg va tudi tho ctia
nhén cai khi nuéi trén dau cove lan luot 1a
10,40 va 12,86 ngay, trong khi d6 khi nudi
trén dua chudt 1a 9,48 va 13,84 ngay. Tuy
nhién, s6 lugng trimg dé hang ngdy va tong
s6 trimg dé ctia nhén cai nudi trén dau cove
(lan luot 1a 6,00 qua/nhén céi/ngay va 62,69
qua/nhén cai) cao hon rd rét so vdi khi nudi
trén dua chudt véi gia tri 1an luot 1a 3,13
qua/nhén céi/ngay va 29,35 qua/nhén cai. Ty
16 cai thé hé thir hai ciia nhén d6 hai cham khi
nuoi trén dau cove va dua chudt khong khac
nhau mot cach ro rét tuong tng 1a 0,72 va
0,75.

Bing 3. M@t s6 chi tiéu sinh san ciia nhén dé hai cham Tetranychus urticae Koch (TB+SE) nuoi
trén diu cove va dwa chudt & nhiét do 23,5°C va dp am 87,5%

Y i ~ Pau cove Duwa chugt

Chi tiéu theo ddi (n = 35) (n=31) U/F Z/df P
Thoi gian dé tring (ngay) 10,40 +0,47a 9,48+0,20a 451,500 -1,188 0,235
Tudi tho truéng thanh cai (ngdy) 12,86 +0,49a 13,84+0,28a 399,500 -1,853 0,064
S0 trimg dé hang ngay 6,00+030a 3,13+018b 80500 -5937  <0,001
(qua/nhén céi/ngay)
Tong sb trimg dé (qua/nhén cai)  62,69+4,03a 29,35+1,62b 122,500 -5401  <0,001
Ty Ié cai thé hé thi 2 0,72 +0,0la 0,75 +0,15a 2,267 1 0,132

Ghi chl: *TB+SE; n: s6 c4 thé theo ddi; Céc chit gibng nhau trong ciing mot hang biéu dién su sai khac khong
13 rét & mire P > 0,05; v6i kiém dinh Kruskal Wallis Test cho (Thoi gian dé trimg, tudi tho truéng thanh céi, S6
trimg dé hang ngay, téng s trimg dé); U -, Z - va P - 14 gia tri ctia kiém dinh Kruskal Wallis Test vGi mau phan
b6 khong chuan. F-, df- va P- 1a gia tri ctia kiém dinh Probit (Wald Chi-square) cho ty 1¢ ci thé hé thir 2 v6i mau
dang nhi phén (duc va cai).

Trong nghién ctru nay nhén do hai
chidm nudi trén dau cove c6 thoi gian tién dé
trimg va thoi gian dé trung la 1,74 ngay va
10,4 ngay, két qua nay twong dong vdi cong
b ctia Kumar et al. (2013) khi nudi loai nhén
nay trén ca tim ¢ nhiét d6 20°C va d6 am 80%
v6i hai chi tiéu trén 1an luot 13 1,5 ngay va
10,0 ngay. Theo Kumar et al. (2013) ¢ nhiét
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d6 20°C, do am 80% s6 trimg dé hang ngay
va tong sb tring dé cta nhén cai 1a 8,0
qud/nhén cdi/ngay va 110 qua/ngay cao hon
s0 v6i két qua trong nghién ctru ndy véi s6
trimg dé hang ngay va tong sb trimg dé trén
mot con cai trén dau cove lan lugt 6 ,0
qua/nhén cdi/ngay va 62,69 qua/ngay. Cling
O nhiét do 25-26°C va RH 79-82%, theo
Anuradha et al. (2015) tudi tho cia trudng



thanh cdi T. urticae nudi trén thirc an la dau qua trong nghién ctru nay khi nudi T. urticae
cove Classic-NZ va dau cove Super 1a 27,78 trén dau cove.

ngdy va 15,56 ngay déu dai hon so véi két

3.3. Mot sb chi tiéu vé sirc ting quin thd  19.98 ngdy. Pong thoi ty I¢ sinh san thuan
ciia nhén dé hai cham Tetranychus urticae (Ro) cta nhén cai trich hat 14 dau cove (45,02

Qua bang 4 cho thiy, tit ca c4c chi tiéu nhén cai/nhén cai) cao hon nhiéu so véi khi
vé stre tang quan thé cua nhén d6 hai cham nudi trén dua chudt (21,97 nhén cai/nhén
déu chiu sy anh huong rd rét boi thee an.  cai). Ty 1€ tang ty nhién cia nhén do hai
Thoi gian mot thé hé (T) caa nhén do hai cham trén dau cove 1a 0,210 cao hon ro rét so

cham khi nudi trén dau cove 17,72 ngay ngin Véi trén dua chuét 0,155.
hon r6 rét so voi khi nuoi trén dua chuot

Béing 4. M@t s6 chi tiéu vé sirc ting quan thé ciia nhén dé hai cham Tetranychus urticae véi 2
loai thire &n & nhiét d 23,50C va do 4m 87,5%

Ty lé sinhsanthuan Ty ¢ ting tw nhién

Thoi gian 1 the hé (Ro) (nhén cai/nhén  (rm) (nhén cai/nhén

Thite an n

(T) (ngay) cai) caiingay)
Dau cove 35 17,720,272 25,02+2.95a 0,210+ 0,005
Dua chugt 31 19,98+0,24b 21.97+1.29b 0.1550,004b
u 164,000 146,000 53,000
z 4,863 5,004 6,289
p <0,001 <0,001 <0,001

Ghi chu: cac chir khac nhau trong cling mot cot biéu hién sy sai khic véi P<O,95, voi kié:m dinh Krugkal Wallis
Test; U-, Z - va P - 1a gia tri cta kiém dinh Kruskal Wallis Test véi mau phan b6 khong chuan.

Thoi gian phat trién mot thé hé (T) urticae trén la dao ¢ nhiét do 25°C (16,87
nhén cai/nhén cai) va 30°C (4,18 nhén
cai/nhén cai).

nhén do hai chdm T. urticae trén déu cove va
dua chudt 1an luot 1a 17,72 va 19,98 ngay

trong nghién ciru nay dai hon so voi két qua Trong nghién clru nay, ty 1¢ tang tu
ciia Anuradha et al. (2015) khi nudi loainhén ~ nhién (rm) ctia nhén dé hai chim trén dau
nay trén gidng dau cove NZ (13,46 ngay) va cove 1a 0,21 twong duong véi nhén cai nuoi

gidng Gold raj (15,38 ngay), tuy nhién két trén dau twong gidng Zane (0,211) va thap
quéa nay ngan hon so v6i cong bd cua El Taj hon so vé6i khi nudi trén giéng dau twong lai
et al. (2016) khi nhén cai nu6i trén dau cove Hob x Will (0,292) ¢ nhiét do 25°C
& nhiét d6 27-36°C c6 thoi gian phat trién (Razmjou et al., 2009), va cao hon khi nhén
mot thé hé T = 20,37 ngay. d6 hai chim nuoi trén dau den (0,17) (El Taj

Ngoai ra, ty 1é sinh san thuan (Ro) cua etal., 2016).

nhén do hai chdm T. urticae trén dau cove

trong nghién ctru nay 1a 45,02 nhén cai/nhén IV.KET LUAN

céi cao hon so khi nudi trén dau den (36,29 Thoi gian phat duc trude truong thanh
nhén cai/nhén cai) (El Taj et al., 2016), dau ~ cuanhén duc khong khac nhau rd rét khi nudi
cove giéng Classic-NZ (24,80 nhén cai/nhén trén dau cove va dua chuft twong ung la
cai) va dau cove giéng Super (15,45 nhén 11,93 ngay va 11,73 ngay, tuy nhién vong
cai/nhén cai) & 25°C (Anuradha et al., 2015). doi cua nhén cai nuoi trén dau cove 13,69
Két qua nay ciing cao hon két qua cua Riahi ngay ngan hon rd rét so voi khi nuéi trén dua

et al. (2013) khi nudi nhén d6 hai chim T. chudt 15,65 ngay.
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Thoi gian dé trimg va tudi tho ctia nhén
cai khi nudi trén dau cove lan luot 1a 10,40
va 12,86 ngay khong khac biét so véi khi
nudi trén dua chudt 1a 9,48 va 13,84 ngay.
Tuy nhién, s6 luong tring dé hang ngay va
tong sd trimg dé cua nhén cai nhén do hai
chdm nudi trén dau cove (lﬁn luot 1a 6,00
qua/nhén cai/ngay va 62,69 qua/nhén cai)
cao hon ro6 rét so voi khi nuoi trén dua chudt
v6i gid tri 1an luot 13 3,13 qua/nhén cai/ngay
va 29,35 quéa/nhén cai.
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DPANH GIA PAC PIEM NONG SINH HQC VA NANG SUAT CUA MOT SO GIONG
LUA THUAN NGAN NGAY CHAT LUQNG TAI VAN LAM - HUNG YEN

Vii Thi Thu Hién', Mai Thi Ngoc*",

Khoa Nﬁng hoc, Hoc vi_én Néng nghiép Viét Nam ,
2Trung tam Khoa kiém nghiém giong, san pham cay trong Quoc Gia
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TOM TAT

Cung v6i cong tac chon tao gidng laa thuan chit luong ngay cang duoc quan tAm nghién
clru, cong tac danh gia, dwa ra dé xuat nhitng gidng la co dic tinh tét phu hop véi xu hudng
phat trién ciing 13 mot viéc 1am rat can thiét. Muoi sau gidng lta thuan chat luong va 01 gidng
d6i chimg Bac Thom s 7 dugc tién hanh thi nghiém tai Van Lam — Hung Yén. Két qua di xac
dinh dugc 5 giéng: Gia 16c 97, SHPT15, Kién Giang 1, DTI13, DTI14 c6 trién vong, c6 nhiéu
dic diém nong hoc tét cho niang suat 6n dinh va cao hon dbi chimg. Cac gidng nay co stic song
ma khoe dén trung binh, kha ning chong d6 t6t, kha ning chdng chiu sau bénh kha, phu hop
voi diéu kién canh tac tai cac tinh phia Bic nudc ta.

Tir khéa: Ning suit, chat luong com, thoi gian sinh trudng.

Evaluation of agro-biological characteristics and productivity of some pure rice, short-
term, quality varieties in Van Lam - Hung Yen

ABSTRACT

Beside on the selecting new pure quality rice varieties which are increasingly concerned,
researching and proposing rice varieties with good characteristics suitable to the development
trend are also very necessary works. Sixteen quality pure rice varieties and 01 control varieties
Bac Thom 7 were conducted in Van Lam - Hung Yen. The results have identified 5 varieties:
Gia Loc 97, SHPT15, Kien Giang 1, DTI13, DTI14 are promising of which many good
agronomic characteristics of stable and higher yield than the control. These varieties have
healthy seedling strength to medium, good shedding ability, resistance to pests and diseases,
suitable for farming conditions in the Northern provinces of our country.Keywords:
Productivity, rice quality, growth time.

Mac du da dat duoc thanh tuu to 16n
nhung nganh lua gao Vi¢t Nam trong qua
Cay lia (Oryza sativa L.) la mét trong trinh phat trién da boc 16 nhiéu ton tai, han

I. PAT VAN PE

nam loai cdy luong thuc chinh trén thé gioi ché. Ttrong nhitng ndm gan day, bién ddi khi
vi la nguon luong thyc chu yéu cia ngudi héu da tr¢ nén phirc tap va nghiém trong hon,
dan cic nuoc chau A. Déi voi nguoi Viét san xudt lua cang khé khan hon, riii ro hon.
Nam cay lua khong chi 1a mét loai cay luong Boi vay, trudc nhitng yéu cau thuc tién dé
thuc chinh ma ngoai ra con 1a biéu twong cua dinh huéng nghién ctru chon tao giéng lua

mot nén van minh "Nén van minh lGa nudc".
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ngdn ngdy tng pho véi bién doi khi hau 1a rat
quan trong (Nguyén Vin B, 2012). Bén
canh d6, cong tac khao nghiém gidng cay
trong nham dang gia khach quan, chinh xac
va cong nhan kip thoi gidng ciy trong moi
phu hop véi timg ving va hé thong canh téc.

Nham cha dong dé xuat mot s gidng
laa thuan c6 trién vong trong mang ludi
khao nghiém phat trién san xut, chung toi
thuc hién dé tai: “Panh gia dac diém nong
sinh hoc va ning sudt ciia mot s gidng laa
thuan ngin ngay chat lugng tai Van Lam —
Hung Yén”.

Il. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ciu

Gom 17 gidng lta thuan chat lugng:
Gia 16¢ 37, Gia 1oc 97, HD11, Gia 1oc 516,
SHPT15, Kién Giang 1, ST24, Tién vua, Gia
loc 29, DTI1, DTI7, DTIS, DTI12, DTI13,
DTI14, Huong Qué 3 va dbi ching Bic thom
s6 7.
2.2. Phuwong phap nghién ciu

- B6 tri thi nghiém: Thi nghiém duoc
bb tri theo khdi ngau nhién day di (RCB) véi
3 1an nhéc lai. Dién tich 1 6 thi nghiém 1a
10m? (2mx5m). Mat d6 ciy 50 khom/m?, ciy
1 danh/khém. Nén phan boén (kg/ha): vu
Xuén 100 N + 90 P20s + 80 K20, vu Mua 90
N + 90 P,0Os + 80 K20. Phuong phap gieo
cay 1a gieo ma dugc.

- Xir 1y s6 liéu bang chwong trinh Excel
va xur 1y théng ké IRRISTAT 5.0.
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2.3. Thoi gian va dia diém nghién ciru

Thi nghiém duoc tién hanh tai Tram
Khao Kiém Nghiém giéng, san phim cay
trong Van Lam — Hung Yén. Thoi gian thuc
hién trong 2 vy. Vu mua 2018 tir thang 6 dén
thang 10 va Vu xuan 2019 tir thang 1 dén
thang 5.

I1l. KET QUA VA THAO LUAN

3.1. KET QUA NGHIEN CUU

3.1.1. Pdc diém néng sinh hoc, khd ning
sinh trweéng va phdt trién ciia mét sé giong
lita thudn chét lwong tai Vin Lam - Hung
Yén

Két qua theo dBi ¢ Bang 1 cho thay
thoi gian sinh truong cua cac giéng tham
gia khao nghiém trong vu Mua 2018 dao
dong tir 96 - 125 ngay, giéng cé thai gian
sinh truang dai nhat 1a Tién vua va DTI1
(125 ngay), gidng co thai gian sinh truong
ngan nhat 1a Gia loc 37 (96 ngay). Pa sb
cac gidng khao nghiém déu cé thoi gian
sinh truong tuong duong voi gidng ddi
chiing Bac thom s6 7 (99 ngay).

Thoi gian sinh treong cua cay l0a trong
vu Xuan 2019 dao dong tir 116 - 133 ngay.
Gidng co thoi gian sinh truong ngan nhat
gidng vaéi vu Mua 2018 1a giéng Gia loc 37
(116 ngay), giéng co thoi gian sinh truéng
dai nhat 1a Tién vua (133 ngay) tiép dén la
giong DTI1 (131 ngay), gibng HD11 (130
ngay), cac giéng con lai c¢6 thoi gian sinh
truong tuong duong véi gidng déi chimg Bic
thom s6 7 (127 ngay).



Bang 1. Thoi gian cac giai doan sinh trwéng cia cac gidng la thuin ngan ngay chat hrgng vu
Mua 2018 va vu Xuén 2019 tai Van LAm — Hung Yén.

(Pon vi: ngay)

Tir gieo dén cay

Tir gieo dén trd
bong (Tré 80%)

Thoi gian sinh
truéng

Tén giong Vu Vu Vu Vu Vu Vu
Mua Xuan Mua Xuan Mua Xuan
Gia loc 37 24 30 69 87 96 116
Gia loc 97 24 30 79 96 106 125
HD11 24 30 87 101 116 130
Gia loc 516 24 30 82 97 110 125
SHPT15 24 30 86 98 113 126
Kién Giang 1 24 30 81 100 108 128
Tién vua 24 30 96 104 125 133
ST24 24 30 90 101 118 129
Gia loc 29 24 30 81 100 108 128
DTI1 24 30 97 103 125 131
DTI7 24 30 83 99 110 127
DTI5 24 30 91 99 118 127
DTI12 24 30 93 101 121 129
DTI13 24 30 86 100 113 128
DTI14 24 30 81 100 108 128
Huong Qué 3 24 30 93 99 120 127
BT s6 7 (P/c) 24 30 79 99 106 127

3.1.2. Mirc dj sau bénh hai mét sé doi
twong sdu bénh hai chinh
Qua bang 2 va bang 3 nhan thay:
Trong diéu kién vy Mua 2018 va vu
Xuén 2019 khéng thuan lgi cho bénh dao 6n
hai 14 va dao 6n c6 bong phat trién. Két qua
theo dBi cho thay tit ca cac gibng déu dat
diém 0, khong c6 gidng nao bi nhiém dao 6n
Vu Mua 2018, ¢6 3 giéng nhiém
bénh bac 14 & muc trung binh (diém 3) la Bic
thom s 7(P/c), Tién vua, ST24; va 4 gidng
chi nhim nhe ¢ diém 1 1a Gia loc 37, Kién
Giang 1, DTI7, Huong Qué 3. Céc gidng con
lai déu khong nhidm bénh, dat diém 0. Vu
Xuén 2019 do diéu kién thoi tiét khong co
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mua nhiéu nén tat ca cac gidng tham gia thi
nghiém déu khdng xuit hién bénh bac .

Céc gidng tham gia khao nghiém
déu nhiém bénh khd van, mac d6 nhidm chu
yéu tir nhe dén trung binh. Cac gidng Gia loc
97,HD11, Gialoc 516, SHPT15, Kién Giang
1, Gia loc 29, DTI1, DTI12, DTI14 diém 1;
c4c gidng: Béc thom sb 7 (P/c), Gia 16¢ 37,
Tién vua, DTI7, DTI5, DTI13, Huong Qué 3
- diém 3, giéng ST24 nhiém nang nhit - diém
5. Trong vu Xuan 2019, c6 3 gidng khong
nhiém bénh kho van d6 1 Gia 19c 97, DT113
va DTI14, céc gidng Tién vua, ST24, DTI7,
HQ3 nhidm bénh & mirc 3, cac giéng con lai
nhiém & muc 1.



Bang 2. Mire d§ chéng chiu sau bénh hai cia cac gidng lta thuan ngan ngay, chat lweng vu Mia
2018 tai Van Lam - Hung Yén

(DPon vi: diém)

Pao Pao Sau Sau

STT Téngiéng  onhai 6ncé Bacla Kho  Dom duc  cudn Ray
. . van  nau A ) nau
la bdng than la

1 Gialoc 37 0 0 1 3 0 1 1 1
2 Gia loc 97 0 0 0 1 0 1 1 1
3 HD11 0 0 0 1 0 1 1 1
4 Gialoc 516 0 0 0 1 0 1 1 1
5 SHPT15 0 0 0 1 0 1 1 1
6 Kién Giang 1 0 0 1 1 0 1 1 1
7 Tién vua 0 0 3 3 0 1 1 1
8 ST24 0 0 3 5 0 1 1 1
9 Gia loc 29 0 0 0 1 0 1 1 1
10 DTI1 0 0 0 1 0 1 1 1
11 DTI7 0 0 1 3 0 3 1 1
12 DTI5 0 0 0 3 0 1 1 1
13 DTI12 0 0 0 1 0 1 1 1
14 DTI13 0 0 0 3 0 1 1 1
15 DTI14 0 0 0 1 0 1 1 1
16 Huong Qué 3 0 0 1 3 0 1 1 1
17 BT s6 7 (P/c) 0 0 3 3 0 1 1 1

Bang 3. Mire dd chdng chiu sau bénh hai cia cac gidng lia thuin ngian ngay, chat luwong vu

Xuén 2019 tai Vin LAm- Hung Yén
(Pon vi: diém)
bao bao n X Sau Sau A
STT Tén gidng onhai 6n cd Bacla K;ho bom duc  cudn Ray
; A van nau A ) nau
la bong than 14

1 Gialoc 37 0 0 0 1 0 0 1 0
2 Gia loc 97 0 0 0 0 0 0 1 0
3 HD11 0 0 0 1 0 1 0 0
4 Gia loc 516 0 0 0 1 0 1 0 0
5 SHPT15 0 0 0 1 0 0 1 0
6 Kién Giang 1 0 0 0 1 0 0 1 0
7 Tién vua 0 0 0 3 0 1 0 0
8 ST24 0 0 0 3 0 1 1 0
9 Gialoc 29 0 0 0 1 0 0 1 0
10 DTI1 0 0 0 1 0 1 0 0
11 DTI7 0 0 0 3 0 1 1 0
12 DTI5 0 0 0 1 0 0 1 0
13 DTI12 0 0 0 1 0 0 1 0
14 DTI13 0 0 0 0 0 1 1 0
15 DTI14 0 0 0 0 0 1 1 0
16 Huong Qué3 0 0 0 3 0 1 0 0
17 BTs67®/c) 0 0 0 1 0 1 1 0

l

Tt ca cac gidng khdng bi nhidm bénh ¢ém nau (diém 0) trong ca hai vu.
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Vu Mua 2018 sau duc than chi yéu mic
d6 gay hai & diém 1. Chi riéng giong DTI7 c6
s6 cay bi hai ¢ diém 3, tat ca cac giéng con lai
c6 s6 cay bi hai & diém 1. Vu Xuén 2019 hau
hét cac giéng khong bi hoac sé cay bi hai chi
& mirc nhe 1-10% s6 danh chét hozic bong bac
(diém 1).

V&i sau cudn 14, vu Mua 2018 tit ca
cac gidng bi gay hai nhe dat diém 1. Con vu
Xuén 2109 cac giéng khdng bi gay hai hoac
bi gay hai nhe, 1-10% cay bi hai (diém 1).
vu Mua 2018 céc gidng tham gia thi nghiém
déu nhiém nhe ray, dat diém 1. Vu Xuan
2019 tat ca cac giong déu khdng nhiém ray
nau (diém 0).

Vu Mua 2018 céc gidng tham gia thi
nghiém déu nhidm nhe ray, dat diém 1. Vu
Xuén 2019 tat ca cac gidng déu khong nhigm
ray nau (diém 0).

3.1.3. Nang sudt va cac yéu té cdu thanh
nang sudt

Qua bang 4 va 5 cho thiy: Vu Mua 2018
céc gidng IGa cd sé bong/khom dao dong trong
khoang 4,7-6,1 bdong/khdm vai mat do 50
khém/m2 tuwong duong véi 235-305 bong/m2.
Trong d6 giéng Gia loc 37 va Huong Qué 3 ¢6
s6 bong thap nhat (4,7 bong/khom). Gidng
HD11, SHPT15, DTI5, DTI14 6 s6 bdng cao
hon dbi chung Béic thom sb 7 (5,7
bdng/khém). Cac gidng con lai déu c6 sé bong
tuong duong va thip hon gidng ddi chung. Vu
Xuan 2019 s6 khom cua céc gidng dao dong tir
3,5-5 bong/khom. Gidng co sb bong thap nhat
la DTI7 (3,5 bdng/khém). Gidng c6 bdng cao
nhat va cao hon dbi chiing Bic thom s6 7(4,8
bong /khom) la Gia 16¢ 97 (5 béng /khom), cac
giéng con lai déu c6 sé bong thap hon dbi
chang.

Bang 4. Ning suat va cac yéu té cAu thanh niing suit cia cac giéng lGa thuan ngin ngay, chat
lwgng vu Mua 2018 tai Van LAm- Hung Yén

Tén gibng S6bong Tongso Tylélép KL 1000 NSLT NSTT
HH/K H/B (%) hat (g) (ta/ha) (ta/ha)
Gia loc 37 47 105 14,4 28,0 59.2 44,4
Gia loc 97 5,5 139 7,0 231 81.9 64,5
HD11 5,9 133 6,9 22,9 83.8 64,7
Gia l6c 516 48 110 8,1 29,2 70.5 48,4
SHPT15 5,8 122 7,7 23,8 70.8 59,3
Kién Giang 1 5,8 147 76 19,3 76.1 61,1
Tién vua 5,3 139 12,7 21,9 69.3 51,3
ST24 55 124 9,5 22,1 68.1 53,7
Gia loc 29 6 124 10,4 21,3 70.9 54,3
DTI1 5,5 111 11,2 26,2 71.3 53,7
DTI7 5,4 149 7.1 21,9 81.6 62,9
DTI5 58 143 6,5 22,3 86.7 66,4
DTI12 5,4 110 78 29,1 79.4 60,9
DTI13 53 153 6,7 22,6 85.6 66,8
DTI14 6,1 128 8,3 23,1 82.4 63,4
Huong Qué 3 47 159 7.9 23,4 80.3 62,9
BT s6 7 (B/c) 5,7 146 8,9 18,3 69.4 52,2
CV% 6,5
LSDO0,05 6,3

Vu Mua 2018 s6 hat/bong dao dong tir
105-159 hat. Giéng c6 sb hat/bdng thap nhat 1a
Gia loc 37 (105 hat/bdng). Giéng Huong Qué
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3 ¢6 sb hat cao nhat 13 159 hat/bdng. Céc gidng
Kién Giang 1, DTI7, DTI13 ¢6 s hat/bng cao
hon ddi ching Béc thom sé 7 (146 hat/bong),
con lai cac giéng c6 sb hat trén bdng thap hon



gibng ddi chimg. Trong vu Xuan 2019 sb
hat/bbng cua c4c gidng nhin chung cao hon vu
Mua 2018, dao dong tur 142-204 hat/bdng.
Gibng c6 sb hat trén bong thap nhét 1a Gia loc
37 (142 hat/bdng). Gidng c6 sb hat trén bong
cao nhit 1a DTI13 (204 hat/bdng). Chi c6
gidng Gia loc 37 va DTI12 (152 hat/béng) co
s6 hat/bdng thap hon ddi ching Bac thom s6 7
(164 hat/bdng), cac gidng con lai déu co sb hat
trén bong cao hon ddi ching.

Trong diéu kién vy Mua 2018, céc
giong tham gia thi nghiém nghiém co ty Ié
hat 1ép thap dao dong tir 6,5-14,4 %, gidng
DTI5 (6,5%), DTI13 (6,7%), HD11 (6,9%)
la cac co ty Ié hat 1ép thap nhat. Céc giéng co
ty 1& hat 1ép cao hon giéng ddi chung Béc
thom s6 7 (8,9%) la: Gia loc 37 (14,4%),
Tién vua (12,7%), DTI1 (11,2%), Gia loc 29
(10,4%). Céc gidng con lai déu co ty 1é hat
lép thap hon gidng d6i chung. Trong vu
Xuan 2019, cac gidng co ti 1é 1ép dao dong
tir 7,3-14,1%. Céc gibng ¢ ti 1¢ 1ép thap hon
d6i ching Béc thom sé 7 (8,5%) la: HD11
(7,4%), SHPT15 (8,3%), Kién giang 1

(7,3%), Gia loc 29 (8,0%), DTI7 (7,4%),
DTI5 (6,8%); gidng c6 ti 1& 1ép twong ty ddi
ching 1a ST24 (8,5%). Céc gidng con lai co
ti 1& 1¢p cao hon ddi ching.

Vu Muia 2018 céc gidng c6 khéi luong
1000 hat bién dong trong khoang tir 18,3-
29,2 gam, trong d6 gidng Gia loc 516 c6 khdi
lwong 1000 hat cao nhét dat 29,2 gam cao
hon d6i chung Béc thom sé 7 (18,3 gam)
10,9 gam. Vu Xuén 2019, cac gidng cd khdi
lurong 1000 hat dao dong tir 18,9 — 29,2 gam.
Gidng cao nhat 1a DTI12 (29,2 gam), giéng
thap nhat 1a d6i chiing Bac thom s6 7.

Trong vu Xuan 2018 ning suat ly
thuyét cua cac gidng bién dong tir 59,2-86,7
(ta/ha). Trong d6 giéng Gia loc 37 c6 ning
suat ly thuyét thap nhat dat (59,2 ta/ha), cao
hon gidng d6i chiung Bic thom sb 7 (69,4
ta/ha). Ngoai ra cac giéng Tién vua (69,3
ta/ha), ST24 (68,1 ta/ha) thap hon gidng ddi
chang. Cac giéng con lai c¢6 ning suét ly
thuyét twong dwong hoic cao hon giéng ddi
chimg, trong d6 giéng DTI5 c6 ning suat ly
thuyét cao nhat (86,7 ta/ha).

Bang 5. Ning suat va cac yéu té cAu thanh niing suit ciia cac giong lGa thuan ngin ngay, chat
lwong vu Xuén 2019 tai Van LAm- Hung Yén

Tén gidng S6bong Tongsé Tylélép KL 1000 hat  NSLT NSTT

HH/K H/B (%) (9) (ta/ha) (ta/ha)
Gia loc 37 4 142 14,1 28,4 69,3 54,1
Gia loc 97 5 170 8,8 24,1 94,6 71,4
HD11 42 175 7,4 22,6 76,9 61,8
Gia l6c 516 3,6 171 9,4 29,1 81,2 67,4
SHPT15 4,4 180 8,3 24,2 87,8 68,3
Kién Giang 1 37 192 7.3 19,6 64,5 54,8
Tién vua 4,2 182 13,2 22,2 73,7 60,8
ST24 37 177 8,5 22,4 67,1 56,8
Gia loc 29 4,4 174 8,0 21,1 74,3 58,1
DTI1 41 168 9,5 26,5 82,6 67,7
DTI7 35 188 7,4 22,1 67,3 56,4
DTI5 42 191 6,8 22,6 84,5 67,2
DTI12 43 152 9,2 29,2 86,6 71,2
DTI13 3,8 204 8,8 22,5 79,5 65,3
DTI14 4 197 9,6 22,9 81,5 63,5
Huong Qué 3 4,6 178 9,0 23,9 97,8 69,6
BT s6 7 (P/c) 48 164 8,5 18,9 68,0 57,1
CV% 48
LSDo,0s 5
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Tir bang 5 nhan thay, trong vu Xuan
2019 ning suit ly thuyét cua céac gidng bién
dong tir 64,5 — 97,8 (ta/ha). Gibng cb ning
suat ly thuyét cao nhat dat Huong Qué 3
(97,8 ta/ha). Gidng kién Giang 1 thap nhat Ia
(64,5 ta/ha). Cac gidng thip hon ddi chung
Bic thom s 7 (68,0 ta/ha) 1a ST24 (67,1
ta/ha), DT17 (67,3 ta/ha). Cac gidng con lai
déu cao hon ddi ching.

Céc gidng trong vu Mua 2018 ¢6 ning
suat thuc thu bién dong trong khoang 44,4 —
66,8 (ta/ha). Trong d6 Gia 16c 37 thap nhat
dat 44,4 (ta/ha). Gidng DTI13 cao nhét va
cao hon gidng dbi ching Bac thom s6 7 (52,2

3.1.4. Chit lwong com

ta/ha) 1a 14,6 (ta/ha). C6 2 giéng Tién vua
(51,3 ta/ha) va Gia loc 516 (48,4 ta/ha) co
nang suét thyc thu thap hon dbi chung, cac
gidng con lai déu twong duong hoic cao hon
gidng ddi chung.

Trong vu Xuan 2019, cac gidng c6
ning suit thuc thu bién dong trong khoang
54,1 — 71,4 (ta/ha). Gidng thip nhait 1a Gia
loc 37 (54,1 ta/ha) thip hon ddi chung Béc
thom s6 7 (57,1 ta/ha) 3 ta/ha. Giéng Gia loc
97 (71,4 ta/ha) c6 ning suét thyc thu cao nhat
va cao hon giéng ddi ching Bic thom s6 7 1a
14,3 ta/ha.

Bang 6. Két qua danh gia chit lwgng com ciia cac gidng la thi nghiém

(Pon vi: diém)

>y

Tén giong Mui Py mém déo Pj triang Vi ngon
Gia lgc 37 1 4 5 3
Gia loc 97 1 4 5 3
HD11 2 4 5 4
Gia l6c 516 2 4 4 3
SHPT15 1 4 5 4
Kién Giang 1 2 4 5 3
Tién vua 1 4 5 3
ST24 2 4 5 3
Gia loc 29 1 4 5 3
DTI1 1 4 5 3
DTI7 1 4 4 3
DTI5 2 4 5 3
DTI12 1 2 4 2
DTI13 1 4 4 3
DTI14 2 4 3 3
HQ 3 2 4 4 3
BT s6 7 (P/c) 3 4 5 4

Két qua tai bang 6 theo “Tiéu chuan
quéc gia TCVN 8373:2010 vé Gao trang —
Pénh gia chat luong cam quan com bang
phuong phéap cho diém” cho t6i mot vai nhan
Xét sau:

Cac giéng HD11, Gia 16c 516, Kién
Giang 1, ST24, DTI5, DTI14, HQ3 c6 mui
com, hwong thom kém dic trung; dbi chimg
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Bic thom sb 7 ¢6 mui thom nhe, kha dic
trung. Cac gidng con lai gidng v6i déu khong
c6 mui dac trung.

Hau hét cac gidng déu c6 com mém
déo, riéng gidng DTI12 14 cimg com.

Trong cac gidng tham gia thi nghiém
¢6 duy nhit gidng DTI14 c¢6 mau com tring
hoi xam, cac giéng Gia 16c 516, DTI7,



DTI12, DTI13, HQ3 com c6 mau tring nga,
cac gidng con lai gidng véi dbi chimg Bic
thom s6 7 ¢6 com rat tring.

C6 3 gibng HD11, SHPT15, Bic thom
s6 7(D/c) dugc danh gia 1a com kha ngon; chi
c¢6 gibng DTI12 c6 com chip nhan duoc, tat
ca cac gidng con lai c6 com ngon.

IV. KET LUAN VA PE NGHI
4.1. Két luan

Thoi gian sinh truéng ciia cac giéng
tham gia thi nghiém phu hop véi diéu kién
tai cac tinh phia Bic nudc ta.

Céc giéng c6 kha ning chng chiu su
bénh kha. Cac giéng khong bi nhiém dao on,
bi ddm nau; chi nhiém nhe mot s loai siu
bénh nhu khd van, bac 14; sdu cudn 14, sdu
duc than, rdy nau giy hai nhe nén khong anh
huong nhiéu t6i ning suit. Mot sé gidng co
kha nang chong chiu sau bénh tot d6 1a: Gia
16¢ 29, DTI1, DTI12, DTI14.

Thong qua két qua danh gia, toi nhan
thdy cac giéng co trién vong, c6 nhiéu dic
diém nong hoc tt cho nang suét 6n dinh va
cao hon dbi chung: Gia 1oc 97, SHPT15,
Kién Giang 1, DTI13, DTI14.
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4.2. Pé nghi

Can khao nghiém & nhiéu ving sinh
thai nong nghiép khac nhau dé co két qua
chinh x4c hon vé tinh thich tng cua cac
gidng.

Véi cac gibng co trién vong co quan
tac gia can dua ra khao nghiém san xuét,
trinh dién trén dién rong dé xac dinh kha
ning maé rong san xudt tién téi cong nhan cho
san xuat thir. Xay dyng quy trinh ky thuét
tham canh cho timg gidng dé timg budc phat
trién mo rong dién tich.
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ABSTRACT

Sri Lankan cassava mosaic virus (SLCMV) (the genus Begomovirus, the family
Geminiviridae) is currently the most devastative pathogen of cassava crop in Vietham. SLCMV
Is naturally transmitted via whitefly and asexual propagation. Specific, sensitive and simple
methods of SLCMV diagnosis are urgent requirement for efficient management of this virus in
Vietnam. In this study, the SLCMV detection efficacy of two Enzyme Linked Immuno Sorbent
Assay (ELISA) formats, Triple Antibody Sandwich —ELISA (TAS-ELISA) and Plate Trapped
Antigen — ELISA (PTA-ELISA) using a novel Monoclonal antibody (MAb clone 29B3)
provided by BIOTECT (Thailand) and Polymerase Chain Reaction (PCR) using total plant
DNAs prepared by two extraction methods, CTAB and NaOH, were evaluated. The tests
indicated that The Mab 29B3 antibody was very sensitive and specific in TAS-ELISA format.
The antibody was able to detect SLCMV in sap of symptomatic samples at dilution as high as
1000 (eq. 1 mg plant tissue in 1 mL extract buffer), showed no reaction with leaf saps of healthy
cassava plants, Tomato yellow leaf curl Kanchanabury virus (TYLKanV) infected tobacco
plant and Bovine Serum Albumin (BSA). The ELISA tests indicated blocking step is not
necessary as Tween 20 in buffer could prevent efficiently antibodies from binding to well. PTA-
ELISA format was much less sensitive than TAS-ELISA format. The PCR tests indicated that
a modified rapid extraction using NaOH is highly effective to prepare DNA samples from
cassava plants for PCR reaction.

TOM TAT

Sri Lankan casava mosaic virus (SLCMV) (chi Begomovirus, ho Geminiviridae) hién la
tac nhan gy bénh nguy hiém nhét trén cay san tai Viét Nam. SLCMYV lan truyén ngoai tu nhién
qua vector bo phan (Bemisia tabaci) va qua nhan giéng v6 tinh. C6 dugc cac phwong phap chan
doan SLCMV nhay, dac hiéu va don gian 13 yéu cau cap thiét nham quéan 1y hiéu qua SLCMV
tai Viét Nam. Trong nghién clru nay, kha nang phat hién SLCMYV cua hai ky thuat ELISA,
Triple Antibody Sandwich — ELISA (TAS-ELISA) va Plate Trapped Antigene — ELISA (PTA-
ELISA) st dung mot dong khang thé don dong méi (Mab clone 29B3) do Trung tim Cong
Nghé Sinh hoc va Cong nghé Di truyén (BIOTECT), Thai Lan cung cép va k¥ thuat PCR st
dung DNA tdng sé dugc chiét bang CTAB va NaOH da duoc danh gia. Két qua nghién ctru cho
thdy khang thé Mab 29B3 rat nhay va dic hiéu ¢ ky thuat TAS-ELISA. Khang thé c6 thé phat
hién SLCMV trong dich chiét miu 14 cdy sin bénh & d6 pha lodng dich cay cao téi 1000 lan
(twong dwong 1 mg mé 14 trong 1 ml dém chiét), khong phan tng chéo véi dich chiét mau 1a
cdy san khoe hodc dich chiét mau l4 cay thudc 14 nhiém Tomato yellow leaf curl Kanchanabury
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virus (TYLKanV) va Bovin Serum Albumin (BSA). Thi nghiém véi PTA-ELISA cho thiy
bude khoa giéng 13 khong can thiét vi Tween 20, ciing 1a mot tac nhan khoa ban, c6 trong dém
c6 thé ngan khong cho cac khang thé lién két vao giéng. Ky thuat PTA-ELISAdung khang thé
MAD 29B3 kém nhay hon nhiéu so v&i ky thuat TAS-ELISA. Céc thi nghiém véi PCR cho thiy
phan mg PCR ding DNA tdng sé tir cay sin chiét nhanh bang NaOH ciing rat nhay va k§ thuat

nay c6 thé dugc Gmg dung trong thuc tidn chan doan SLCMV.

Keyword: Sri Lankan casava mosaic virus, Mab, ELISA, PCR, NaOH extraction

1. GIOI THIEU

Bénh kham 14 sin la mot trong cac
bénh nguy hiém nhit trén cay sin trong tai
chau Phi va chau A va do it nhat 12
begomovirus  (chi ~ Begomovirus, ho
Geminiviridae) gay ra (Legg et al., 2014a,
2014b). Tai chau A, cho téi truée nam 2015,
chi co 2 begomovirus dugc biét gay bénh
kham |4 sin, gisi han tai An D6 va Sri Lanka,
la Indian cassava mosaic virus (ICMV) va
Sri Lankan cassava mosaic virus (SLCMV).
Vao thang 5/2015, SLCMV di dugc phat
hién thay tai cac tinh Campuchia giap voi
tinh Tay Ninh cua Viét Nam (Wang et al.,
2016) va nhanh chéng lan sang cac tinh trong
san phia Nam Viét Nam (Uke et al., 2016,
Minato et al., 2019).

SLCMV, va cac begomovirus gay
bénh kham 14 san khac, 1a cac virus thuc vat
c6 bo gen DNA soi vong don, ¢6 kich thuéc
khoang 2.6 — 2.8 kb. Chlng c6 bo gen kép
(bipartite) gém 2 phan tor DNA goi 1a DNA-
A va DNA-B (Saunders et al., 2014).

Ngoai tu nhién, SLCMV lan truyén
duy nhit qua hai con dudng 1a nhan giéng vo
tinh va bo phan (Bemisia tabaci) theo kiéu
bén vitng tuan hoan (Legg et al., 2014a).
Khong giéng nhu cac begomovirus gay bénh
kham 14 sin tai chau Phi, nghién ctu tai An
Do cho thdy con duong lan truyén chinh cua
bénh kham 1a chu yéu qua nhan giéng vo
tinh, tiép dén méi 1a qua bo phin (Nair,
1985). Tai mién nam Viét Nam, nguyén nhan
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chinh dan t6i sy lay lan cia bénh qua khoang
cach xa c6 1& dp van chuyén hom sin nhiém
bénh. Pang chu y, nghién citu méi day tai
Viét Nam va Campuchia cho thiy c6 t6i 14
% mau cdy san c6 phan tmg dwong tinh véi
virus khong biéu hién triéu chitng (Minato et
al., 2019).

Cach lan truyén caa SLCMV nhu trén
doi hoi phai c6 bién phap chan doan nhanh,
don gian va chinh xac nham quan ly hiéu qua
bénh kham 14 san.

Gidng nhu ddi vai cac virus thyuc vat
khac, chan doan SLCMYV c¢6 thé & muc acid
nuc cleic nhu PCR, Real time PCR va
LAMP-PCR ho3ac & muc protein nhu
ELISA.Vi SLCMV la mot virus DNA nén
cac ky thuat dua trén phan tich DNA ¢6 lgi
thé 1a chiét DNA tuong d6i d& hon so véi cac
virus RNA. Tréi lai ky thuat ELISA c6 uu
diém 1a c6 thé chan doan lwong mau thir 16n
va cd thé khong doi hoi trang thiét bi dac biét.

Trong nghién ctru nay, chung t6i danh
gia kha ning phat hién SLCMV bing ELISA
sir dung mot khéng thé don dong dic hiéu
mai do Trung tdm Céng nghé Sinh hoc va
Cong nghé Di truyén (BIOTECT, Théi Lan)
cung cip va PCR dung hai ki thuat chiét
DNA khéc nhau la chiét bang CTAB va chiét
nhanh bang NaOH.

2. VAT LIEU VA PHUONG PHAP
2.1. Mau bénh

M3u bénh 12 mau 14 twoi cia cay sin
gidng HLS, biéu hién triéu chang kham 14



dién hinh, duoc trong trong 16ng céch ly tai
Trung tdm NC Bénh cay Nhiét dai, Hoc vién
Nong nghiép Viét Nam. Bé dam bao so sanh
chinh xac, mdi mau 14 bénh dugc chia thanh
bén phan bang nhau (0.1 g/phan), hai phan
dugc stir dung cho phén tich ELISA va hai
phan dugc str dung cho phan tich PCR. Mau
khoe ddi ching 1a mau 14 cdy sin dwoc thu
thap tai Hiép Hoa, Bic Giang nam 2019.
2.3.PCR

DNA tong s6 ciia mau l1a duoc chiét
bang 2 phuong phap. Phuong phép 1 sir dung
dém CTAB (cetyltrimethylammonium
bromide) theo mé ta cua Doyle & Doyle
(1987). Phuong phap 2 1a phuong phap chiét
nhanh biang NaOH dugc bién d6i theo
phuong phap ctia Wang et al. (1993). M0 14
dugc nghién trong dung dich NaOH 0.5 M va
dich nghién dugc hoa lodng 20 lan véi dém
Tris 0.1M, pH 8.

Céc phan tng PCR duoc thyc bang cap
moi BegoA-Forl va BegoA-Revl (Ha et al.,
2006) va cap moi Krusty va Holmer (Revill et
al., 2003) dung kit I-Tag PCR Master mix
(INtRON Bi0). Phan ttng PCR dugc thyc hién
v6i diéu kien sau: khai dau bién tinh & 94 °C
trong 2 phat; tiép theo 1a 35 chu trinh phan
g gdom bién tinh & 94 °C trong 30 gidy, gan
moi & 56 °C trong 30 gidy, tong hop soi & 72
OC trong 1 phat. Phan tung duoc két thic véi
5 phit & 72 °C.

2.4. ELISA

Céc khang thé don dong dic hiéu
SLCMV, da dong dac hiéu begomovirus va
khéng thé thir cap lién két enzyme do Trung
tam Cdng nghé Sinh hoc va Cong nghé Di
truyén (BIOTECT, Thai Lan) cung cap. Qui
trinh phan ung ELISA do BIOTECT gidi
thiéu, c6 bién déi, voi cac buée chinh duoc
tom tit nhu sau.

TAS-ELISA. Giéng duoc ¢ dinh voi
khang thé by (khang thé da dong dac hiéu
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begomovirus) dugc hoa trong dém carbonate
(15 mM Na>COs, 35 mM NaHCOs3, 0,02 %
NaN3, pH 9,6) va dugc u qua dém & 4 °C.
Giéng duoc khoa véi BSA 2 % dugc chuan
bi trong dém Phosphate (PBS) (8 mM
NazHPO4, 150 mM NaCl, 2 mM KH2POg4, 3
mM KCI, 0.02 % NaNs, pH 7,4) bang t 1 gio
& 37 OC. Dich cay, duoc chuin bi ning
nghién mo 1a trong dém chiét (50 mM Tris,
60 mM NaSOs, 0.2 % Sodium
Diethyldithiocarbamate trihydrate va 2 %
polyvinylpyrrolidone) theo ty 1€ 1/10 (w/v),
duoc ¢b dinh vao giéng va duoc i qua dém ¢
4 0C. Khéng thé don dong dong 29B3 (MAb
29B3), dugc hoa trong dém PBS chira 0.05
% Tween20 (PBS-T), duoc cb dinh vao
giéng va giéng duogc u 2 gio 37 °C. Khéng
thé thtr cap lién két AP (Anti-Mouse 1gG-
Alkaline Phosphatase) duoc dugc hoa trong
dém PPS-T, duoc cb dinh vao giéng va giéng
duoc 0 1 gid 37 °C. Co chét p-nitrophenyl
phosphate (NPP, FAST™ NPP tablets,
Sigma) duoc sir dung dé phét hién hoat tinh
enzyme AP. Gia tri mat d6 quang (OD,
Optical Density) cua cac giéng dugc do &
budc song 405 nm bang may doc ELISA.

PTA-ELISA. Dich ciy, duoc chuan bj
nang nghién mo 14 trong dém chiét (dém
carbonate chta 0.2 %  Sodium
Diethyldithiocarbamate trihydrate) theo ty 1€
1/10 (w/v), dugc ¢ dinh vao giéng va duoc
1l qua dém 6 4 °C. Giéng duogc khda voi BSA
2 % dugc chuan bi trong dém PBS. Céc budc
c¢b dinh khéng thé Mab 29B3, khang thé thir
cap lién két AP va phét hién dugc thuc hién
giong nhu TAS-ELISA.

3. KET QUA VA THAO LUAN
3.1. Danh gia kha ning phat hién SLCMV
cia khang thé MAb 29B3 va so sanh 2 k§y
thuat ELISA

Két qua danh gia kha niang phat hién
SLCMV cua khang thé don dong Mab 29B3



va so sanh 2 k¥ thuat ELISA dugc trinh bay
¢ Bang 1.

Trong k§ thuat TAS-ELISA, khang thé
don dong Mab 29B3 rat nhay. Mau vang caa
phan Gmg d6i v&i cac mau cdy bénh xuét hién
gan nhu ngay 14p tirc sau khi cho co chit NPP
vao giéng. Gai tri OD cua tat ca 3 mau bénh
& d6 hoa lodng dich cay 1/10 déu >3 (OUT)
sau khi u ban 45 phat. Bic biét, khang thé
MAb 29B3 c6 thé phat hién SLCMV trong
dich cay bénh ¢ do hoa lodng rat cao téi
1/1000 (twong duong 1 mg mo 14 trong 1 mL
dém chiét). Sau khi u ban 60 phut, gia tri OD
cua cac mau bénh & do hoa lodng 1/1000 van
kha cao, tir 0.454 dén 0.815.

Trong ky thuat PTA-ELISA, d6 nhay
cua khéng thé don dong MAb 29B3, mic du
van phét hién dugc SLCMV, nhung kém hon
nhiéu so véi ky thuat TAS-ELISA. Giatri OD
ctia cac mau bénh & ki thuat PTA-ELISA sau
khi 1 ban 60 phut tir 0.326 dén 0.882 khi hoa
lodng dich cay 1/10 lan giam xudng con tir
0.192 dén 0.319 khi hoa lodng dich cay 1/1000
lan. Mirc d6 kém nhay cua PTA-ELISA so véi
TAS-ELISA c6 I& do su canh tranh cua virus
d6i voi protein cia cay dé bam vao giéng
ELISA khi ¢ dinh dich cay trong buéc 1 cua
ky thuat PTA-ELISA.

Két qua phan tng ELISA ciing cho
thidy khang thé MAb 29B3 rat dac hiéu.
Trong ca 2 ki thuat ELISA, khang thé déu
khong phan &ng véi protein cia mau ciy
khoe. Gia tri OD cua tit ca cac mau cay khoe
& tat ca cac giéng thi nghiém déu rat thap, chi
tir 0.108 dén 0.152, tuong dwong véi gia tri
OD cua tat ca cac giéng nén (BC3, chi cho
co chit NPP).
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bac biét, tinh dac hiéu cao cua khang
thé MAb 29B3 con thé hién & chd trong ca 2
ky thuat ELISA, khang thé khong phan tng
véi Tomato yellow leaf curl Kanchanabury
virus (TYLCKanV) trong mau thuéc 4. Gia
tri OD trung binh cua cac giéng TYLCKanV
(DC1) sau khi a ban 60 pht chi 0.150 (TAS-
ELISA) va 0.143 (PTA-ELISA). TYLKanV
la mot begomovirus rat pho bién, gy bénh
xodn vang 14 ca chua, thudc 14 va 6t tai cac
tinh phia Nam.

Khéng thé MAb 29B3 ciing khong
phan ung voi BSA (Bovine Serum
Albumin). Gia tri OD trung binh cta céc
giéng BSA (PC2) sau khi t ban 60 phut chi
ter 0.129 (PTA-ELISA) va 0.144 (TAS-
ELISA). BSA la mét protein thuong dugc St
dung dé khoa ban ELISA. Nhu vay BSA c6
thé duoc sir dung dé ngan lién két cua khang
thé MADb 29B3 vao céc gia thé cimg nhu ban
ELISA hoic mang lai mién dich.

bang chu y, dua trén gia tri OD cua cac
giéng D6i ching 4 (PC4) trong thi nghiém
Vvéi PTA-ELISA, ching t6i da ching minh
rang Tween20 1a mot chat khoa (blocker) rat
hiéu qua. Gia tri OD cua cac giéng PC4 rat
thap, trung binh 0.133 sau khi a ban 60 phit.
O cong thie ddi chimg nay, budc dau tién
cua phan @ng la c¢b dinh khang thé MAb
29B3 trong dém chira Tween20 vao giéng.
Do Tween20 ngan sy lién két cua khang thé
vao giéng nén khéang thé tha cap lién két AP
cling khong thé lién két duoc vao giéng qua
cau ndi khang thé MAb 29B3. Két qua nay
cho thiy trong phan tmg ELISA, buéc khoa
ban la khong can thiét vi trong dém chira
Tween20, cac khang thé déu khong thé lién
két khong dic hiéu vao ban ELISA.



Béng 1. Panh gia kha ning phat hiégn SLCMV cia khang thé don dong Mab 29B3 bang 2 k§ thuat ELISA

TAS-ELISA ¢ cac do hoa lodng? dich cay khac nhau PTA-ELISA & cac do hoa lodng dich cay khac nhau

Maut OD405 sau 45 phat OD405 sau 60 phat ODA405 sau 45 phut ODA405 sau 60 phut
1/10 1/100 1/1000 1/10 1/100 1/1000 1/10 1/100 1/1000 1/10  1/100 1/1000

Bl L& cay san bénh 1 OUT® OUT 0369 OUT OUT 0525 0564 0.180 0.189 0.882 0.225 0.234
B2 L& cay sin bénh 2 OUT 1659 0326 OUT 2429 0454 0.238 0.151 0.156 0.326 0.191 0.192
B3 La cay san bénh 3 OUT 1883 0513 OUT 2788 0.815 0483 0.245 0.240 0.713 0.333 0.319
K1 La cay san khoe 1 0.1122 0.112 0.116 0.120 0.116 0.122 0.129 0.130 0.123 0.152 0.140 0.134
K2 L& cay san khoe 2 0.119 0.120 0.122 0.128 0.127 0.129 0.131 0.125 0.121 0.144 0.136 0.133
K3 La cay san khoe 3 0.108 0.113 0.1212 0.116 0.124 0.130 0.120 0.120 0.110 0.134 0.136 0.124
BCl KiéI’n tra tinh dac hiéu (Iap lai  0.136 0.150 0.131 0.143

3 giéng) (0.003)" (0.008) (0.006) (0.001)
BCY Ki?:rn tra twong tac gitra khang

thé MAb va BSA (lap lai 3 0.130 (0.01) 0.144 (0.009) 0.136 (0.008) 0.129 (0.002)

giéng)

Kiém tra nén phan ung
PC3 ckaround. 1ap la 6 giéng) 0.130 (0.008) 0.129 (0.008)
pcg4 iem tra vai tro khoa ban cua 0.130 (0.004) 0.133 (0.003)

Tween 20 (lap lai 2 giéng)

1 Cac DPC (d6i ching) duoc thuc hién nhu sau:
PC1 (Kiém tra tinh dic hiéu: 14 cay thudc 1a nhiém Tomato yellow leaf curl Kanchanabury virus, TYLCKanV)

PC2 (Kiém tra twong tac giira khang thé MADb va BSA: Khoa ban véi 2% BSA, khang thé MAD, khang thé thi cap lién két AP, co chat NPP)
DPC3 (Kiém tra nén (background) cia phan @ng: Chi cho co chit NPP)

PC4 (Kiém tra vai tro khoa ban ciia Tween 20: Chi cho khang thé MAD, khang thé thir cap lién két AP, co chat NPP)

2P¢ hoa lodng ciia mau sin va thude 14: DI véi mau sin, dich cay (1/10 w/v) 1a do hoa lodng goc 1/10 va dwgc hoa lodng tiép 10 va 100 lan voi
dém chiét dé dugc d6 hoa lodng twong tmg 1a 1/100 va 1/1000; dbi vai mau thude 14: chi kiém tra voi do hoa lodng gbc (1/10 wiv)

3 OUT chi gia tri mat do quang OD (Optical density) >3 (gia tri cai dt cua may doc ELISA)

4 Gia tri OD trung binh va do léch chuan (trong ngoic) cua cac giéng lap lai
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3.2. DPanh gia kha nang phat hién
SLCMV bing PCR véi 2 ky thuat chiét
DNA khéac nhau

Trong thi nghiém nay, cac mé mau cay
san bénh va mau khoe duoc chuan bi cing
véi thi nghiém ELISA nhu trinh bay & trén.
DNA téng s6 tir mo 14 duoc chiét bang 2
phuong phap 1a chiét bang CTAB va chiét
nhanh bing NaOH. O phuong phap chiét
nhanh biang NaOH, nham ting lwong DNA 13
hoa lodng, dich nghién dugc hoa lodng trong
dém Tris 0.1 M, pH8 20 lan thay vi 100 lan
nhu trong qui trinh gbc. Két qua thi nghiém
dugc trinh bay ¢ Bang 2 va Hinh 1.

Két qua thi nghiém cho thay phan tng
PCR dung DNA duoc chiét bang CTAB cuc
ky nhay. Bang san pham PCR cua cac mau
cay bénh van rit dam (+++) khi dich DNA
dugc hoa lodng tgi 10000 lan.

Két qua thi nghiém ciing cho thay PCR
v6i DNA duoc chiét nhanh bang NaOH ciing
rat nhay. Bang san pham PCR cta cac mau

bénh ¢ d6 hoa lodng 10000 lan van cé thé
quan sat thay trén ban gel dién di mac du do
dam cua bing kha thap (+).

Nguyén ly cua ky thuat chiét bang
NaOH rit don gian: NaOH céng pha vach té
bao, mang té bao, mang nhan, mang co quan
tir (ty thé...), giai phéng DNA. Dich chiét
dugc trung hoa bang cach hoa lodng, thuong
véi dém Tris. Str dung NaOH dé chiét c6 rat
nhiéu wu diém: (1) cuc ky nhanh chéng, (2)
s6 budc chiét chi 1a 2: nghién md trong
NaOH va hoa lodng dan téi giam thiéu nhidém
chéo gitra cac mau, va (3) NaOH phan hay
ngay lap tic céc proteins (ké ca cac nuclease)
dugc giai phong trong qué trinh nghién dan
tgi bao vé DNA khoi bi phan huy.

Do cac uu diém, chiét md bang ky
thuat NaOH ngay cang dugc wa thich dbi véi
cac tng dung PCR thong thuong vi lugng
DNA khong can nhiéu va DNA khong can
qua sach.

Bang 2. So sanh phan wng PCR bang cip mdi BegoAFor1 va BegoARev1 phét hién SLCMV
bang DNA dwoc chiét bing hai phwong phéap khac nhau

Phin rng PCR & cac dd hoa lodng dich chiét DNA2

Méu! Chiét DNA bang CTAB Chiét nhanh DNA bang NaOH
Goc 1/10  1/100 1/1000 1/10000 1/10 1/100 1/1000 1/10000
Bl Lacidysinbénh 1 +++++ +++++ +++++  ++++  +++ ++++  +H+ 4 +
B2 LacAysinbénh2 +++++ +++++ +++++  +HH+ o+ ++++  +H+ 4 +
B3 Lacidysinbénh3 +++++ +++++  +++++  HHE+ ++++ e+ ++ +
K1 Lacaysankhoel - KT KT KT KT KT KT KT KT
K2 Lacédysinkhoe?2 - KT KT KT KT KT KT KT KT
K3 Lacéy sankhoe 3 - KT KT KT KT KT KT KT KT

! Lugng mau ciia moi mau bang véi lwong miu ciia phan tmg ELISA

2 Mitic d6 phan ting PCR duoc uéc luong dua trén d6 dam ctia bing dién di (xem Hinh 1); KT 13 khong kiém tra
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CTAB

NaOH bién doi

(100 mg mé 13, 100 pL TE)

A

(100 mg mé 14, 500 uL NaOH,
héa lodng 20 X bang Tris)

A

10K 1k 100 10 M 10

100 1k 10k

. D& hodalodng DNA
tlr dich chiét goc

. San pham PCR
(~1.2K)

Hinh 1. So sanh phin ing PCR bing cip mbi BegoA-Forl va BegoA-Revl phat hi¢n SLCMV
bing DNA dwoc chiét bang hai phwong phap phap khac nhau. Minh hoa bing miu Bénh 2 (B2)

3.3. So sanh 2 phwong phap ELISA va
PCR trong chan doan SLCMV

So sanh thoi gian thuc hién, mac do
phac tap va d6 nhay cua 4 ky thuat (trinh
bay ¢ Bang 3) cho thiy ky thuat PCR dung
DNA chiét bing CTAB c6 do nhay cao nhat
nhung qui trinh trinh chiét kha mat thoi gian
va phuc tap. Trai lai ky thuat PCR dung
DNA duoc chiét nhanh bang NaOH cé d6
nhay thap hon nhung qui trinh chiét rat
nhanh va don gian (twong dwong véi chiét
dich cédy cho phan ung ELISA). Mot trong
cac wu diém ndi bat cua ki thuat chiét nhanh
DNA bang NaOH la giam thiéu sy nhiém
chéo giira cac mau.

K3 thuat PCR c6 thé dé& dang duoc &p
dung dé chan doan virus kham 14 sin vi c6
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nhiéu vu diém: (1) SLCMV la 1 virus DNA
nén DNA mau rat d& chiét tach; (2) nhiéu kit
PCR dudi dang Master Mix san c6 trén thi
truong; (3) cac mdi dic hiéu ciing nhu mdi
chung da san co.

Ky thuat TAS-ELISA mic du phai
thém mot bude ¢b dinh khang thé by khang
nguyén nhung do nhay cao hon nhiéu so Vi
ki thuat PTA-ELISA va c6 thé duoc xem
tuong duong vaoi ky thuat PCR dung DNA
duogc chiét nhanh bang NaOH.

Dua trén d6 nhay, mirc d¢ phtrc tap va
thoi gian thuck hién, chung toi két luan k¥
thuat PCR uu thé hon ky thuat ELISA. Tuy
nhién, trong truong hop phai thir véi sb
lwvong mau nhiéu, k¥ thuat TAS-ELISA wu
thé hon k§ thuat PCR.



Bang 3. So sanh cac budéc, thoi gian thlyg hién wére tinh va wée lwgng dd nhay caa bon ky thuat
chan doan SLCMV

Khéan Thoi gian
Ky thuat thé /Mgi Cic buéc (thoi gian) wéc tinh D nhay?
(gio)
X . . Khang
) Chiet  Khang x Khéang . ) .
-Ili-ﬁlsé A g/lggg mau (5thé biy I\/.I:au (4 thé MAb tf}e tAhg (;LG ?bat ~27 > 1000 lan
oht)  (14gio) 99 (agip) C0aP - AP(1gio)
(4 gio)
iA x . Khang
Chiet Mau  Khang 2 , £
T e mhs G muelt e o
pht) gio) (4 giov) (4 9i%)
Chiét bi¢n di
ECCTRAB) Eﬁ?ﬁf\gl mau (75 g%e (30 ~4 > 10000 Ian
phut) phut)
Chiét bién di
ZxclaROH) ForlRz MU (3 S.f,? “ (@ -3 > 1000 Ian
phut) phut)

1Po nhay duogc uwoc tinh dua thgo kha nang phat hién virqs tir d6 hoa lodng cua dich chiét 14 hoac DNA
dugc chiét theo phuong phap gdc nhu trinh bay trong phan phuong phap

4.4. Ung dung PCR phét hign SLCMV
trén san thu tai Ty Ninh nim 2019

Déi vé6i bénh kham 14 sin, triéu ching
dién hinh chinh 1a kham, nhin va bién vang.
Tuy nhién, khi dé giéng bang hom, chéi méi
moc cd thé chua biéu hién triéu ching. Dya
trén két qua danh gia cac k¥ thuat chan doan,
trong thi nghiém nay, chdng t6i ung dung k¥
thuat PCR dé phét hién SLCMV trén céc
doan chdi cdy san thu thap tai M hinh San
Xuat giéng sach bénh kham 14 san tai Tan Hoi
— Tan Chéu — Ty Ninh niam 2019. C4ac mau
do Chi cuc TT & BVTV tinh Tay Ninh cung
cap. Cac mau chdi sin khdng biéu hién triéu

chang hoic triéu chitng khong rd. Cac chdi/
méau dugc gop lai dé chiét DNA va DNA
dugc chiét theo phuong phap chiét nhanh
bang NaOH. Két qua kiém tra PCR duoc
trinh bay ¢ Bang 4 va Hinh 3.

Két qua kiém tra PCR cho thay 4/10
mau sin kiém tra c6 phan tng PCR duong
tinh. Két qua nay lan nira cho thay ky thuat
PCR st dung DNA duoc chiét nhanh bang
NaOH c6 thé tng dung tét trong thuc tién
chan doan SLCMV. Két qua ciing cho thiy
lan truyén qua nhan giong vo tinh l1a con
duong lay lan rat quan trong dbi véi bénh
kham 14 sin.

Bing 4. Phan iing PCR phat hi¢n SLCMV biing cip méi Krusty va Holmer trén cac méu choi
san voi DNA dwoc chiet bang phwong phapNaOH

Lo mau Ky hiéu miu gop

S6 choi/ mau gop

PCR

Hi-1

! P1-1

[EEY

H2-1
H2-2
P2-1
P2-2
P2-3
P2-4

+ 4|+ +

H3-1
P3-1

Aol LO SO
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M P11 P21 P22 P23 P24 P31 H1-1 H2-1 H2-2 H3-1 DC+

Hinh 2. PCR phat hign SLCMV trén cac méu chdi sin thu tai Tay Ninh nim 2019. M la thang
DNA (GenRuler 100 bp, Thermo Scientific). San pham mong muon (~ 600 bp) dwgc chi bang

miii tén

4. KET LUAN

1. Khéang thé don dong MAb 29B3 do
BIOTECT (Thai Lan) cung cap rat dic hiéu
va nhay trong chan doan SLCMV va k¥ thuat
TAS-ELISA la k¥ thuat phd hop dé chan
doan virus ndy trén cy san.

2. Ky thuat PCR 1a ky thuat rat nhay dé
phat hién SLCMV va DNA tong s tir cay
san c6 thé duoc chuan bi mot cach nhanh
chéng, giam nhiéu chéo, bang phuong phap
chiét nhanh diing NaOH.

LOI CAM ON

Cac tac gia chan thanh cam on Trung
tdm Cong nghé Sinh hoc va Cong nghé Di
truyén (BIOTECT, Thai Lan) di cung cap
cac khang thé va vat liéu can thiét dé thuc
hign nghién cuu.
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ANH HUONG CUA NONG PQ MUOI PEN KHA NANG QUANG HQP, TICH LUY
CHAT KHO VA CAU TRUC MACH DAN G CAY NGAP MAN

Nguyén Thi Hoa"?,

Daniel E. Stanton 2, Nele Schmitz

%, Graham D. Farquhar?, va Marilyn C. Ball?

1B mon Thuc vdt, Khoa Néng hoc, Hoc vién Nong nghi¢p Viet Nam
2Khoa Khoa hoc thiec vit, Truong Sinh hoc, Pai hoc QUOC gia Uc
3V/ién Thuec vdt, Pai hoc Tai nguyén va Khoa hoc sir séng, Vién, Ao

1. PAT VAN PE

Dudi tac dong cua bién ddi khi hau,
man va han 13 hai van dé nong trong nghién
ctru hién nay. Cach t6t nhat dé tim hiéu vé co
ché cay trong dbi phé voi man va han la
nghién ctru trén cac dbi twong da thich nghi
voi diéu kién man va han 1au nim trong tu
nhién nhu nhom cay ngap man. Trong cac
cAy ngdp man, cdy mam Avicennia marina
thudc nhom cay tién phong, c6 kha ning sinh
truong trong do man moi trudng cao va thich
nghi voi nhiéu diéu kién sinh thai. Bi quyét
sinh ton cua Avicennia marina noi riéng va
cac cay ngap man ndi chung dugc cho 1a do
cay co kha nang gidm thoat hoi nudc va st
dung nudc hiéu qua (Ball Marilyn C. &
Farquhar Graham D., 1984; Clough B. F. &
Sim R. G., 1989). Hiéu qua st dung nudce co
quan hé tryc tiép toi sinh trudng cua cay
trong. Thong thuong, nhimg cay c6 kha ning
sir dung nudce hiéu qua 1a nhitng cdy co kha
ning sinh trudng tt, ké ca khi didu kién moi
truong khong qué thuan lgi. Tuy nhién, danh
gia hiéu qua st dung nudc khong phai 1a mot
véan dé don gian béi vi hiéu qua st dung nude
chiu anh huéng cta rat nhiéu yéu td, bao gdbm
cac yéu té lién quan dén quang hop, cac yéu
t6 lién quan dén dan truyén va st dung nudc
trong quang hop.

Trong nghién ctru nay, anh hudng cua
d6 man moi truong dén sinh trudng cia cay
mam dugc danh gia, phan tich sdu trén ba
goc do: kha ning tich luy chat kho, hiéu qua
st dung nudc trong quang hop, va kha nang
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dan truyén ctia mach dan. Thong qua nghién
cuu, chung t61 mong mudn xac dinh méc do
anh hudng cia mdi trudng dén sinh trudng
clia cdy mam, giGi han sinh trudng cia cay,
va cach thirc cdy phan Gmg véi diéu kién moi
truong.

2. VAT LIEU, NOQI DUNG VA
PHUONG PHAP NGHIEN CUU

2.1. Vat ligu

35 cdy mam 4 thang tudi, sinh truong
khoé¢ manh & diéu kién & 50% nudc bién, ¢6
kich thudc twong duong dugce chon dé lam
thi nghiém. Céac cdy nay duoc chia ngiu
nhién thanh 7 nhém, méi nhéom 5 cay. Mot
nhom dugce sir dung dé thu cac s6 liéu tién thi
nghiém nhu tong dién tich 1a, ti 1¢ chat kho
trén mdi don vi dién tich 14, ty 1¢ chat kho
giita cac phan ré, than, 14, .... Sau nhom con
lai dugc chia déu cho sau nghiém thic cua
thi nghiém. Cac 6 thi nghiém dugc bo tri theo
kiéu khéi ngiu nhién day du véi 5 1an nhéc
lai. Cay duoc trong theo phwong phap thuy
canh, dugc b sung dinh dudng va thay nudc
mudi méi 2 tudn/lan.

Nudc bién duoc ldy truc tiép ¢ ving
bién South Coast, New South Wales véi do
man 1a 37 ppt va dugc hoa loang voi nude dé
ra dugc cac cong thirc thi nghiém tuong tng
nhu sau:

e CT1: 0% nudc bién
e CT2: 5% nudc bién
¢ CT3: 25% nudc bién



e CT4: 50% nudc bién

o CT5: 75% nudc bién

¢ CT6: 100% nudc bién.

Thoi gian nghién ctu: thang 7/2012 —
4/2013

Dia diém nghién ctru: Nha kinh cta
khoa Khoa hoc thuc vat, Pai hoc Quéc gia
Uc

2.2.Noi dung va phwong phap nghién ciu:
2.2.1. Anh hwéng ciia nong d¢ nwdc bién
dén tong dién tich ld va kha ndang tich luj
chit khé

Dién tich 1a dugc do bang may LI 3100
area meter (LICOR Inc., Lincoln, Nebraska,
USA). Béi voi khéi luong kho, mau dugc
phén thanh than, ré, 14 va sy ¢ nhiét do 60°C
trong 72h trudc khi cAn bang cdn Mettler -
Toledo XP205 (Mettler - Toledo Ltd.,
Greifensee, Switzerland).
2.2.2. Téc dp ting truéng twong doi va cdc
yéu to cdu thanh téc dj ting truong twong
doi

Téc @6 ting truong twong ddi (RGR)
dugc tinh theo phuong phap cua
(Kriedemann Pe. & cs., 2014) bang cong
thirc sau:
InW2-InW}

RGR(mg g™ day’) = ——,
W 1a khi lugng chét kho cua cay thu duoc tai
thoi diém két thuc thi nghiém (t2), va W1 1a
khdi luong chét kho cua cdy tai thoi diém bat
dau thi nghiém (t1). W1 dugc ngoai suy tir

trong do

twong quan giita dién tich 14 va khdi luong cay
tai thoi diém bét dau thi nghiém vai gia dinh 1a
ty 18 nay la nhu nhau ¢ tat ca cac cdy trude khi
bat dau thi nghiém.

Céc yéu t6 cdu thanh RGR 1a LAR va
NAR duoc tinh nhu sau:
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LAR (leaf area ratio, m? kgt) duoc tinh
bang ty 1& dién tich 14 trén khéi luong toan
cay. NAR (net assimilation rate, g m day™)
dugc tinh bang RGR/LAR.

2.2.3. Cwong do quang hop, thodt hoi nwoc
va hi¢u quad sw dung nwoc

Céc thong sb lién quan dén quang hop
duoc do bang may Li-Cor 6400XT Portable
Photosynthesis  System (LICOR Inc.,
Lincoln, Nebraska, USA) vao tuan the 17
cua thi nghiém.

2.2.4. Thay déi cdu tric ld va thin

Lat cit giai phdu 14 va than duogc cit
bang mdy cat cam tay (G.S.L.1,
S.Lucchinetti, Schenkung Dapples, Zrich,
Switzerland) va nhudém véi Toluidine 0.05%
pha voi nuée hodc hon hop Alcian Blue (1%
trong 50% con) va Safranin O (1% trong
nudc). Phan gan va biéu bi 14 duoc tach bang
hén hop glacial acetic acid: hydrogen
peroxide 30%: 1:5 dun ¢ 70°C trong 30 phut.
Gan 14 dugc nhudm vaéi Safranin O (0.01%
trong nudc), khi khong va tuyén mudi duge
nhuom véi Alcian Blue va Safranin O nhu
mo ta ¢ trén.

Anh hién vi duoc chup bang méy anh
SPOT Flex 64MP Color FireWire 15.2
(Diagnostic instruments.inc, USA) di kém
v6i kinh hién vi Axioskop (Carl Zeiss,
Oberkochen, Germany) hoac kinh DM 6000
(Leica, Wetzlar, Germany). Hinh anh dugc
phan tich bang phan mém ImageJ (Rasband
W.S., 1997 - 2014).

2.3. Xir ly théng ké

S6 ligu thu thap dugc phan tich phuwong
sai mot chiéu (one-way Anova) bang phan
mém Genstat 16 (Payne R. W., Murray,

D.A., Harding, S.A., Baird, D.B. & Soutar,
D.M., 2014).



3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia ndng dé nwéc bién dén tong dién tich 14 va kha ning tich luy chat kho

Bang 1: Cac thong sb sinh 1y co ban ciia cdy mam con trwdéc khi bat dau thi nghiém. Tat ca cac
thong s6 déu dwoc biéu dat dwéi dang gia tri trung binh £ SE, n = 5.

Yéu t6 phan tich

Cay con Avicennia marina

Tong lugng chat kho (g)
Luong chat kho ré (g)
Luong chat kho than (g)
Luong chat kho 14 (g)

Ty 18 ré/choi (g gt

Ty lé ré/la (g g?)

Ty 1& ré/dién tich 14 (g m™)
Tbng dién tich 14 (cm?)

LAR hay Dién tich 14/tong chat kho toan cay (m? kg™)

LMR hay Luong chét kho 14 14/tong chat kho (g gb)

SLA hay Dién tich 1a/khdi lwong chit kho 14 (m® kg™)

190 + 0.25
0.70 = 0.15
0.70 = 0.15
0.60 = 0.06
0.56 *= 0.09
112 + 0.17
2285 * 3.85
20.78 + 234
163 + 0.16
032 + 0.02
501 + 0.20

Nong d6 nudce bién c6 anh hudng dang
ké dén tong luong chat khé tich luy trong cay
mam con (hinh 1A). O thoi diém bét dau thi
nghiém, ngoai trir nhém cay ¢ cong thirc 1
(0% nudc bién), cac nhom cay con lai c6 sai
khac khong dang ké, tuy nhién, dén cudi thi
nghiém, khéc bi¢t gilra cac cong thuc la rat
ro rang. Trong khi cac cay & CT 4 (50% nudce
bién) va 5 (75% nudc bién) co luong chat

kho ting gan gip doi, cac cdy & CT1 (0%
nuéc bién) va 2 (5% nudc bién) cd luong
chat kho tang khong dang ké. Khong nhing
vy, mot sb cdy trong nhom cong thirc nay
con ¢o bién hién rung 14 ngay ¢ thang dau
tién sau khi tién hanh thi nghiém, s6 khac
trong nhém c6 hinh thanh chdi méi, nhung
nhing chdi nay hau nhu khong phat sinh 14,
hodc 14 trudng thanh.

= 8
;E B Két thac thi nghiém M\
%‘) 6 - Biit diu thi nghiém
-
:é' P=0.005
=
3= 4
=
~
)
£ 2
<3
=
2 0
=<£ 0 5 25 50 75 100
PO muoi (%o nwdoce bien)
% 100
) 32 16 29 36 38 42 33
=
] 80| | La
§ 22
£ 60 24
g 33 22 16 @ 23
X
= Than
e 40 -
=
&
=, 20 40
@
e
B [0}
Bandau O 25 50 75 100
Po mudi (% nuwéc bién) B

Hinh 1: Anh hwéng cia d9 muéi dén kha niing tich luy chat kho (A) va phan bé chat kho vao ré,
than, 14 (B) & cay mam con Avicennia marina. C4c théng sé déu dwoc biéu dat dwéi dang gia tri
trung binh, n = 5. Thanh doc nhé trén hinh A biéu dién gia tri khac biét nhé nhat giira cac gia tri
trung binh (LSD).

61



Ty 1é phan bb chét kho trong ré, thin
14, va tong dién tich 14 ciing chiu anh hudng
dang ké boi nong do nude bién (hinh 1B). Tai
thoi diém bat dau thi nghiém, ty 1é chat kho
phan b vao than, r& 14 kha can bang, xung
quanh khoang 30% cho mdi phan. Tuy nhién,
ty 16 nay co6 bién dong kha 16n sau thoi gian
thi nghiém, véi chit kho phan bd tip trung

nhiéu hon vao ré va 13. Sai khac vé ty 18 chit
kho & 14 dong thoi phan anh sai khac vé tong
khéi luong chét kho giira cac cong thirc thi
nghiém. Cu thé, nhom cay c6 khéi lugng chat
kho cao nhit (CT4, 5) ciing 1a nhém co ty 18
phan tram chat kho tip trung nhét vao la.
Khuén mau nay ciing duoc lip lai dbi véi
tong dién tich 1a (hinh 2).

250
P =0.008
200
150 -

100 -

)]
o

Tong dién tich 14 (cm?)

Iy

25 50 75 100

Do mudi (% nuéc bién)

Hinh 2: Anh hwéng caa d§ muéi dén téng dién tich 14 & cAy mam con Avicennia marina. Céc

thong sé déu dwoc biéu dat dwéi dang gia tri tru

ng binh, n = 5. Thanh dec nhé trén hinh biéu

dién gia tri khac biét nhé nhat giira cac gia tri trung binh (LSD).

3.2. Anh hwéng ciia néng dd nwéc bién dén toc
thanh toc d9 tang truéng twong doi

dd tiang trudng twong ddi va cac yéu td cau

1
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Hinh 3: Anh hwéng cia d§ mudi dén toc dd ting

truéng twong doi, RGR (A) va c4c yéu té ciu

thanh toc d ting trudmg twong doi 12 ti 1¢ dién tich 14 trén tong lweng chat khd, LAR (B), va toc

do tich luy rong chat khd, NAR (C). Céc thong
binh, n = 5. Thanh dec nhé trén hinh biéu dién g

s6 déu dwoc biéu dat dwéi dang gia tri trung
ia tri khac biét nhé nhat gitra cac gia tri trung

binh (LSD).
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Téc @6 ting truong twong d6i (RGR,
mg g* ngay?) cua cdy mim con chiu anh
huong 1 rét cua ndng d6 mudi (hinh 3A),
RGR ting dan cung véi d6 mudi va dat cao
nhat & nhom cay thudc CT 5(75% nude bién)
sau d6 co biéu hién giam xudng & nhom cay
trong hoan toan trong nudc bién (CT6). Khi
phan tich cac yéu t6 cau thanh nén RGR 1a
LAR (leaf area ratio hay ti 1¢ dién tich 14 trén
tong luong chat kho, m? kgt) va NAR (net
assimilation rate hay téc do tich luy rong chat
kho, g m? ngay?), ching t6i nhan thay ca
LAR va NAR déu bién dong theo cing md
hinh v&i RGR (hinh 3B va C) nhung & mic
dd khac nhau, NAR c6 tuong quan chat ché

va c6 anh huong manh hon 1én RGR so véi
LAR. Két qua nghién ctru cua ching toi
twrong ddng voi nghién ciru cua Suarez N. &
Medina E. (2005) va Shipley B. (2006)
nhung lai ngugc véi cac két qua ciia Poorter
Hendrik & Remkes Carlo (1990); Lambers
H. & cs. (1998); Antunez I. & cs. (2001);
Osone Y. & cs. (2008). Khi phan tich hai yéu
t6 cau thanh LAR 1a LMR (leaf mass ratio
hay luong chat kho cua 14 trén tong luong
chat kho, g g*) va SLA (specific leaf area
hay dién tich 14 tao ra trén 1 don vi chét kho,
m? kg'?) thi nhan thdy LMR chiju anh hudng
ctia thay d6i d6 mudi rd rét hon so véi SLA
va 1a yéu td quyét dinh bién dong cua LAR
d6i véi d6 mudi (Bang 2).

Béng 2: Bién dng cia LAR (dién tich |4 trén tong lwgng chat kho) va cac yéu tb ciu thanh LAR
voi d muoi tai thai diem ket thac thi nghiém. Tat ca cac théng so deu dwoc bieu dat dwéi dang
gia tritrung binh+ SE, n=5.0

Do muoi LAR LMR SLA
(% nuéc bién) (m?2 kg) (9g?h (m?2kg?)

0 075 + 0.3 016 + 0.02 513 + 1.0
5 165 + 0.3 029 + 0.02 574 + 1.0
25 235 + 04 036 + 0.03 683 + 1.1
50 258 + 0.3 038 + 0.02 697 + 0.9
75 2690 + 03 042 + 0.02 658 + 0.9
100 204 + 03 033 + 0.02 620 + 0.9
LSD 1.01 0.07
P value 0.01 <0.001 0.751

3.3. Anh huéng ciia ndng dd nwéc bién dén cwong dd quang hep, dd din khi khéng, va

toc do thoat hoi nwéc.

Nong d6 nudc bién cé anh huong dang
ké dén cuong do quang hop (A, pmol m? s
1), @6 dan khi khong (gs mmol m? s?) va tdc
do thoat hoi nude (E, mmol m? s?) cta cay
mam con (hinh 4). Cac thong sd nay déu co
gi4 tri rat thap khi do & nhom cay trong trong
diéu kién 0 — 5% nudc bién va ting dan lén
khi néng dd mubi bién tang, dat cao nhét &
nhém cdy trong trong 50% nudc bién. Cudng
do quang hop c6 tuong quan chat véi ca do
dan khi khong (d6 thi nho trong hinh 4B) t&i
mirc ndng do CO, gian bao duoc gitt on dinh
& khoang 298 + 3 mmol mol™. Luu ¥ ring
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noéng do6 CO2 mdi trudng trong phép do nay
duoc giit & 400 mmol mol™. Cudng d6 quang
hop c6 tuong quan chit véi toc d thoat hoi
nude (dd thi nho trong hinh 4C). Két qua 1a
hi€u qua str dung nudc (WUE) du dugc tinh
bang ty 1é giita cuong do quang hop voi do
dan khi khong ( A/gs=52.03 + 9.4 pmol mol"
) hay véi téc do thoat hoi nudc A/E = 2.88
+ 0.6 mmol mol™) thi déu khong c6 khac biét
nhiéu gitra cac cong thirc thi nghiém. Két qua
nay twong dong véi cac két qua nghién ctru
trén cdy ngdp man cua Ball Marilyn C. &
Farquhar Graham D. (1984); Ball Mc. (1988)



trong diéu kién d6 man moi truong thay déi
va trén ciy trong can ciua Wong S. C. & cs.
(1979) khi diéu kién luong nito, nude tudi,
va cuong do anh sang thay déi. Co thé noi,

sinh truong thay ddi cing v6i kha ning st
dung nuéc. Ciy cang sir dung nhidu nudc,
cang c6 do dan khi khong cao, va cang c6 toc
d6 dong hoé carbon manh.
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Hinh 4: Bién ddng ciia cuong do quang hop (A, A), dd din khi khéng (Gs, B) va téc d9 thoat hoi
nuéc (E, C) véi dp mudi & cdy mam con. Twong quan giita A va Gs va véi E dugc biu dién & db
thi nhé trong hinh B va C. Méi diém trong dé thi twong ng véi thong sé tir mét cay trong thi
nghiém. C4c biéu tweng khac nhau dwoc sir dung cho cac dd mudi khac nhau nhw dién giai &
hinh 4B.

3.4. Anh hwéng cia ndng dd nwéc bién dén cau tric la va than

Lat cit giai phau ngang qua than ciy
mam thé hién ro rang su anh hudng cua do
mubi téi ciu tric va thanh phan mach dan
than cta cdy mam con. So sanh dic diém
mach dan & vong mach trong cung trén than
khi cay dugc trong & 50% nudc bién thi
khong thdy c6 nhiéu khac biét giira cac cong
thtrc thi nghiém. Tuy nhién, khi nghién ctiu
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vong mach tht 2, vong mach dugc hinh
thanh trong qua trinh thi nghiém, chiing t6i
nhan thdy, nhém cay duoc trong & 0 — 5%
nuéce bién c6 it mach va nhiéu gé hon so véi
nhom ciy duoc trong trong & cac d6 mudi
cao hon. Trong khi d6, thanh phan mach ray
c6 vé nhu khong c6 sy khac biét gilra cac
nhom.



Hinh 5: L&t cit ngang qua than miam moc & 0% nwéc bién (hinh A) va 75% nwéc bién (hinh B)
thé hign sur khéc biét vé cdu tric va thanh phan 2 vong mach hinh thanh é hai giai doan truéc
(vong trong) va sau (vong ngoai) thi nghiém. Ky hiéu: miii tén: mach go; Ph: mach ray hay
phloem; ***: twong tang kép; F: s¢i gd; P: md mém ruéat.

Do cac cay & nhom 0 — 5% nudc bién
khong hinh thanh dugc 14 hoac 14 khong dat
duoc kich thudc trudng thanh nén ching t61
chi ¢ thé so sanh dic diém giai phau 1a cho
cac cay thudc 4 nhém con lai voi do mudi
thay doi tir 25 dén 100% nudc bién. Két qua
cho thay khong c6 su khac biét giita cac
nhom vé do day phién, do day timg mé cau
thanh phién 14, mat do gan 14, mat do tuyén
mubi hay khi khéng. Vi thé, su khac biét vé
d6 dan khi khong nhu chi ra & hinh 4B chi ¢6
thé duogc giai thich bang khac biét vé d6 mo
(stomatal aperture) hodc d¢ day cua khi
khong (stomatal pore depths) giita cac cong
thtre thi nghiém.

4. KET LUAN

Két qua nghién ctru cho thiy su bién
d6i phrc tap trong cu trac va chirc ning ciia
cdy mam Avicennia marina trong diéu kién
d6 mudi ctia moi trudng thay doi tir 0 — 100%
nuée bién. Du nhin nhan trén phuong dién
nao trong ba phuong dién: kha nang tich luy
chat kho, trao d6i khi, hay giai phiu thi déu
¢6 thé nhan thdy méi twong quan chit ché cua
sinh trudng voi kha nang dong hod carbon
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va st dung nude. Sinh truéng cia cdy mim
bi giéi han khi ndong d6 mudi trong moi
truong & ngudng thip (0 — 5% nudc bién)
cho thiy cdy mim thuéc nhom cdy wa min
bit budc (obligate halophytes). Nhimng
nghién ctru sdu hon vé nhém cdy nay c6 kha
ning tao ra cac tién dé giup cho viéc tmg phod
v6i diéu kién nudc bién dang do bién d6i khi
hau nhu dang thiy hién nay.
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DPAC PIEM SINH VAT HQC, SINH THAI HQC CUA SAU KEO MUATHU
SPODOPTERA FRUGIPERDA (J. E. SMITH) VA THANH PHAN KE THU TU NHIEN

Trin Thi Thu Phuong,

Bo mén Con trung, Khoa Néng hoc

1. GIOI THIEU

Sau keo mua thu Spodoptera
frugiperda (J.E. Smith) [Lepidoptera:
Noctuide] c6 ngudn gde tir nhitng ving nhiét
déi va can nhiét doi chau My. Nam 2016, sau
keo mua thu 1an dau tién dugc xac dinh gay
hai trén cay ngo6 tai chau Phi. DPén nam 2018,
loai dich hai nay da xuat hién va gy hai trén
30 qudc gia chau Phi. Thang 7 ndm 2018, sau
keo mua thu dugc phat hién 1an dau tai An
d6. Pau nam 2019, loai nay da xuat hién va
gdy hai & 5 qudc gia khac 1a Bangladesh,
Trung Quéc, Myanmar, Sri Lanka va Thai
Lan. Pén thang 10 nim 2019, siu keo mua
thu da xuét hién va c6 mit tai hon 12 quéc
gia ¢ chau A va Pong Nam A trong d6 c6
Han Quéc, Nhat Béan, Lao, Malaysia,
Philippin va Viét Nam (CABI 2019).

2. PAC PIEM SINH VAT HQC, SINH
THAI HQC CUA SAU KEO MUA
THU

Sau keo mua thu gébm 2 noi sinh hoc
(strain) theo cdy ky chu khac nhau la ng6 va
lUa, noi ngd (C-Corn) 1a nhom wa thich gay
hai trén cay ng6 va noi laa (R-Rice) la nhom
ua thich gay hai trén cdy lua va mot s6 loai
¢d. Hai noi sinh hoc cuia sdu keo mua thu
mang nhitng dic diém sinh vat hoc, sinh théi
hoc co ban sau:

* Trirng:

Thoi gian cua giai doan trung khoang
2-3 ngay trong nhitng thang mua he. Ty I¢
trimg nd rat cao tir 91- 95% (Whitford et al.
1988).

* Sau non

Thoi gian phat trién trung binh ciia sau
non tir tuoi 1 dén tudi 6 lan luot 3,3; 1,7; 1,5;
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1,5; 2,0 va 3,7 ngay khi sau dugc nuodi &
25°C. Khi nuéi & didu kién nhiét do 25°C va
am do 70% trén cac loai thuc an khac nhau,
trong lwong nhong c6 su sai khac dang ké.
Sau non tudi 6 nudi trén thirc an 14 cay lua
mach, lta my va thirc an nhén tao cé trong
luong cao nhat 1an luot 1a 140; 148; 180 mg
trong khi nudi trén cdy ngo, cay dau tuong,
cady bong trong luong cuia chung chi dat
khoang 73 - 82 mg. Trung binh mdt sdu non
tir tudi 3 dén tudi 6 s& an hét khoang thuc an
la 462 mg 14 ngo; 497 mg 14 dau tuong; 745
mg 14 lia mach, 809 mg 14 cay lta my; 720
mg la cay bong va 652 mg thirc an nhan tao
(Silva et al. 2016). Theo két qua trén, Silva
et al., (2016) cho rang hau hét cac loai thic
an trén déu rat thuan loi cho sau keo mua thu
sinh trudng va phat trién. Riéng cay dau
tuong va cdy bong co chat lugng dinh dudng
thip hon danh cho su sinh truéong va phat
trién cua siu keo mua thu.

Whitford et al., (1988) da tién hanh
nghién ctru didc diém sinh hoc ciia sdu keo
mua thu trén cac loai thirc an khac nhau la
ngo, lua mién, cd bermuda va co centipede.
Két qua nghién ctru cho thay sau non sau keo
mua thu noi ngd sinh trudng va phat trién tot
trén ca 3 loai thirc an 1a cay ngo, cdy lua mién
va c¢o6 bermuda trong khi noi lua chi sinh
truong va phat trién tt trén cdy ngd va co
bermuda. Trong luong sau non sau khi n¢ 9
ngay cua noi ng6 khi nudi trén cay ngo, lia
mien va c6 bermuda lan luot 12 275,5; 290,8
va 274,6 mg. Trong lugng sau non noi lta khi
nudi trén cay ngd, laa mién va cé Bermuda
lan luogt 1 203,9; 174,4; va 251 mg. Trong
luong sau non noi ngd khi nudi trén ngod va
laa mién 16n hon dang ké so v&i noi laa khi
nuoi trén cung loai thire an. Thoi gian phat
duc pha sau non khoang 14 ngay. Thoi gian



phat duc ctia pha siu non nodi ngd dai nhét 27
ngay va noi laa dai nhat 1a 24 ngay khi nu6i
trén co centipede ¢ nhiét d6 29°C (Whitford
et al. 1988).

* Nhong

Thoi gian tién nhong cua sau keo mua
thu khoang 1,69 dén 1,97 ngay khi nudi trén
cac loai thic an khac nhau & cung ngudng
nhiét d6 25°C va am d6 70% (Silva et al.
2016). Thoi gian tién nhong khi nudi trén
thirc an la cdy ngo, cay lua my, cay dau
tuong, cdy bong va thirc an nhéan tao déu
khong c6 sy sai khac dang ké. Thoi gian phat
duc cua pha nhong nuoi trén cay ngo, cay lua
mach, cay lua my, cdy dau tuong, cdy bong
va thirc dn nhén tao 1an lugt 1a 8,54; 8.,84;
9,08; 9,58; 9,44; va 9,70.

Két qua nghién ctu cua Silva et al.,
(2016) cho thiy trong luong nhong khac
nhau dang ké khi nudi trén cac loai thirc an
khéc nhau trén. Trong luong nhdng khi nudi
trén thirc an nhén tao 1a ning nhét 0,289¢g va
nhe nhét 1a nudi trén cay bong 0,165g. Trong
luong nhong trung binh khi nudi trén cay
ngo, cay lta mach khong c6 su sai khac dang
ké tuy nhién lai c6 sy sai khac dang ké khi so
sanh v&i nhong khi nudi sau non trén cay lta
mi, cay dau tuong va cay bong. Trong luong
nhong trén cay ngo, cay lia mach, cay lta mi,
cay dau twong lan luot 1a 0,23; 0,22; 0,21;
0,20 gr.

Whitford et al., (1988) da tién hanh
nghién ciru dic diém sinh hoc ciia séu keo
mua thu trén cac loai thirc an khac nhau la
ngd, lta mién, c6 bermuda va co centipede
nham so sanh thoi gian phap duc ciia nhong,
trong lugng nhong va ty 18 séng cia ching.
Két qua nghién ctru cho thdy nhong sau keo
mua thu noi ngd c6 trong lugng 16n hon dang
ké co y nghia so v&i noi lua khi nudi trén tat
ca céc loai thuc an. Trong lugng nhdng cia
noi ngb khi nudi trén cay ngd la 205,7 mg
trong khi do, trong lugng cua noi lua la 147,1
mg. Thoi gian phat duc cua nhong noi ngbd
sau keo mua thu khi nudi trén ngd dai hon
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dang ké so v6i noi lua. Thoi gian phat duc
cua noi ngo la 8,6 ngay va noi laa la 7,8 ngay
khi nuo6i trén cay ng6 ¢ nhiét do 29°C. Ty 1é
song ciia noi ngd khi nudi trén ciy ngd, ciy
laa mién va c6 bermuda dao dong tir 90 -
93%. Ty 1¢ sdng cua noi laa khi nudi trén
cung loai thirc dn va cung diéu kién nhiét do
dao dong tir 60-77%.
* Trwéomg thanh

Thoi gian sdng ctia con truéng thanh tir
7 - 21 ngay (trung binh khoang 10 ngay).
Trudng hanh cai bat diu dé trimg tir 1-2 ngay
sau khi ghép d6i giao phdi. Truong thanh c6
tap tinh Iya chon ciy ky chu dé dé trimg khac
nhau gitra hai noi sinh hoc. Trudng thanh sau
keo mua thu noi ngod s€ ua thich va dé trirng
trén cdy ngd va ciy laa mién nhiéu hon noi
lta. Trong khi, trudng thanh sau keo mua thu
noi lha ua thich dé tring trén cay cé bermuda
va centipeder hon noi ngd (Whitford et al.
1988).

Theo Silva et al., (2016), vong doi sau
keo mua thu thay do6i khi nuéi trén cac loai
thirc dn khac nhau ¢ cung ngudng nhiét do
25°C va am do 70%. Vong doi cua sau keo
mua thu nudi trén cay ngo, laa mach, lta my,
dau twong, ciy bong va thirc an nhan tao lan
luot 1a 21,41; 21,99; 23,38; 26,18, 29,37 va
24,69 ngay. Két qua nghién ctru trén cho thay
vong doi cua sdu keo mua thu 1a ngan nhat
khu nuoi trén cay ng6 va cay lia mach va dai
nhét khi nudi trén ciy bong. Thoi gian hoan
thanh vong doi cia sau keo mua thu nuoi trén
thirc an la cay ngd, lia mach cé su sai khac
dang ké co y nghia so véi khi nudi trén thirc
an la cay dau tuong va cay bong. Tuy nhién,
ty 16 séng s6t dén truong thanh khong co su
sai khac khi nu6i trén cac loai thire an ké trén.

3. KE THU TU NHIEN

Thanh phéan ké thu ty nhién cua sau keo
mua thu duoc xac dinh gém cac loai con
trung ky sinh, ndm, vi khuan, virus va tuyén
trung ky sinh dugc trinh bay tai bang 2.



Bang 2. Thanh phan ké thu tw nhién caa sau keo mua thu

Spodoptera frugiperda

T . Ty 1€ ky

STT Tén loai Tén Ho sinh (%) TLTK
| ONG KY SINH
1 Aleiodes laphygmae Viereck Braconidae Molina-Ochoa et al. (2001)
2 Chelonus cautus Cresson Braconidae 0,25  Armenta et al. (2008)
3 Chelonus insularis Cresson Braconidae 73,12  Lopez et al. (2018)
4 Chelonus sonorensis Braconidae 0,75  Rios-Velasco et al. (2011)
5 Chelonus sp. Braconidae Molina-Ochoa et al. (2001)
6 Coccygidium luteum Braconidae 4-8,3 Sisay etal. (2018)
7 Cotesia icipe Braconidae 33,8 - 45,3 Sisay et al. (2018)
8 Cotesia marginiventris Cresson ~ Braconidae 92 Meagher et al. (2016)
9 Glyptapanteles militaris Walsh Braconidae Ruiz-Néjera et al. (2007)
10 Meteorus laphygmae Viereck Braconidae 81,8  Lopezetal. (2018)
11 Meteorus sp. Braconidae Molina-Ochoa et al. (2001)
12 Rogas vaughani Muesebeck Braconidae Meagher et al. (2016)
13 Euplectrus platyhypenae Howard Eulophidae 0,42  Rios-Velasco et al. (2011)
14 Charops ater Ichneumonidae 6-12 Sisayetal. (2018)
15 Campoletis flavicincta Ashmead  Ichneumonidae 23 Molina-Ochoa et al. (2001)
16 Neotheronia sp. Ichneumonidae Ruiz-Néjera et al. (2007)
17 Ophion flavidus Brulle Ichneumonidae Molina-Ochoa et al. (2001)
18 Ophion flavidus Brulle Ichneumonidae Molina-Ochoa et al. (2001)
19 Pristomerus sp. Ichneumonidae 0,42  Ruiz-Ngjera et al. (2007)
20 Pristomerus spinator F. Ichneumonidae Molina-Ochoa et al. (2001)
21 Trichogramma sp Trichogramatidae Carrillo (1993)
Il RUOIKY SINH
1 Palexorista zonata Tachinidae 12,5  Sisay et al. (2018)
2 Archytas marmoratus Towsend,  Tachinidae Lezama-Gutiérrez et al. (2009)
3 Lespesia archippivora Riley Tachinidae Lezama-Gutiérrez et al. (2009)
4 Archytas sp. Tachinidae Lezama-Gutiérrez et al. (2009)
5 Winthemia sp. Tachinidae Lezama-Gutiérrez et al. (2009)
111 NAM KY SINH
1 Nomuraea rileyi Hyphomycetes 68,02  Molina-Ochoa et al. (2003)
2 Hirsutella sp. Hyphomycetes 1,1 Lezama-Gutiér- rez et al. (2001)
3 Metarhizium anisopliae Hyphomycetes Molina-Ochoa et al. (2003)
4 Beauveria bassiana Hyphomycetes 0.08  Rios-Velasco et al. (2011)
5 Entomophthora aulicae (Reich.)  Zygomycetes 0,6 Lezama-Gutiérrez et al. (2001)
6 Entomophthora sp. Zygomycetes Molina-Ochoa et al. (2003)
IV VI KHUAN KY SINH
1 Bacillus thuringiensis (Berliner)  Bacillaceae Garden and Fuxa (1980)
\Y VIRUS
1 Nucleo polyhedrosis virus (NPV) Baculovidae 2,0 Rios-Velasco et al. (2011)
VI TUYEN TRUNG
1 Hexamermis Mermithidae Molina-Ochoa et al. (2003)
2 Steinernema Steinernematidae Molina-Ochoa et al. (2003)
3 Heterorhabditis sp. Heterorhabditidae Molina-Ochoa et al. (2003)
VIl PONG VAT NGUYEN SINH
1 Nosema laphygmae Weiser Nosematidae Lopez et al. (2018)

Tai Florida, Hoa Ky, téng s6 8353 sau
non sau keo mua thu dugc thu bét trén dong
rudng c6 60,6% (5062) phat trién va vii hoa
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truong thanh thanh cong sau khi tiép tuc
duogc nuoi trong phong thi nghiém. Ky sinh
nd ra tir 2365 sau non chiém khoang 28,3%,



va ty 1& ky sinh giao dong tir 1% dén 91,7%,
tuy thudc vao khu vuc thu bat. Ky sinh sau
keo mua thu tai ving khong phun thudc trir
sau dat 44,0 +9,6% cao hon rit nhiéu so m&i
phun thudc trir sdu 15,0 + 2,5%. Hai thanh
phan ky sinh siu non phd bién nhit &
Florida la Cotesia marginiventris (Cresson),
23 miu ong trén tong 25 mau thu bit, va
Chelonus insularis Cresson, 18 mau trong
tong s6 25 mau thu bat. Mot s6 loai ky sinh
sdu non khé&c la Aleiodes laphygmae
(Viereck), Euplectrus platyhypenae
Howard, Meteorus spp., Ophion flavidus
Brullé, va mot loai chua xac dinh thudc ho
Tachinidae (Meagher et al. 2016).

Néam 1998, tai bang Mexico, 11 loai
long ky sinh thudéc 3 ho Ichneumonidae
(Ophion  flavidus  Brulle, Campoletis
flavicincta Ashmead, va Pristomerus
spinator F.); ho Braconidae (Aleiodes
laphygmae Viereck, Cotesia marginiventris
Cresson, Meteorus laphygmae Viereck,
Meteorus sp., Chelonus insularis Cresson,
Chelonus sp.); va ho Eulophidae (Euplectrus
platyhypenae Howard). Ty 1€ ky sinh khoang
11,3%, tinh trén téng $6 2219 sau non thu
bat. Ty 1é ky sinh cao nhat khi thu bét timg
ca thé su non 1a 26,5% véi 6 loai ky sinh.
Loai Campoletis flavicincta Ashmead c6 ty
1¢ ky sinh cao nhét 23% trong tong sb cac loai
ky sinh tai Michoacan. Loai ¢6 phan b rong
nhat 1a Pristomerus spinator F., véi su ¢
mit tai 12 dia diém thu bat thudc 3 bang va
Chelonus sp. thu bat duoc tai 4 bang tai 6 dia
diém thu bit (Molina-Ochoa et al. 2001).

Nam 2000, tai Mexico, sdu non sau keo
mua thu duoc thu bat trén cay ngd, cdy lua
mién, cay co Sudan tai 64 vung nham xéc
dinh céc vi sinh vat gdy bénh con trung va
tuyén trung ky sinh. Tong s6 5591 sau non
siu keo mua thu duoc thu bat tir 64 ving

70

duoc giam dinh cac yéu t6 kiém soat sinh. Ty
16 chét tong sb cua sau non 14 3,935%. Ty 18
sau non chét do cac nguyén nhan do bénh con
trang va tuyén triung ky sinh 1a 3,524%, cac
nguyén nhan khac chiém 0,411% trong tong
ty 1 chét. Ba loai nAm gay bénh con triung
thu thap va xac dinh dugc trén sau non sau
keo mua thu thuoc 2 ho Hyphomycetes
(Nomuraea rileyi, va Hirsutella sp.) va ho
Zygomycetes (Entomophthora sp.), va 2 loai
nam Hyphomycetes (Metarhizium
anisopliae va Beauveria bassiana) dugc
phan 1ap tir dat. Tac nhan gy bénh con trung
Heterorhabditis sp. va Steinernema sp. dugc
phan 1ap tr mau dat tai Colima va hai dia
diém  khac.  Steinernema  sp., va
Heterorhabditis sp. dugc phan 1ap tir mau dat
tai Michoacan. Steinernema sp. dugc phan
lap tir mau dit tai 2 vang thudc Jalisco. Trong
nghién cu nay, nam Nomuraea rileyi,
mermithid nematodes, va microsporidia co
mirc d pho bién cao nhat (Molina-Ochoa et
al. 2003)

Thanh phan ky sinh trén sau keo mua
thu thudc bo canh V'fiy va bd hai canh duogc
nghién ctu tai vung tady Chiapas, Mexico.
Tong s6 1247 sau non sau keo mua thu dugc
thu trén rudng cay ngd tai 21 dia phuong
thudc vung ‘‘La Frailesca’ tai Chiapas,
Mexico mua hé nam 2002; 251 sadu non nd ra
ky sinh chiém tong ty 1& 20,1%. Nam loai
braconids thu thap dugc tir sdu non sau keo
mua thu la Rogas vaughani Muesebeck, R.
laphygmae Viereck, Chelonus insularis
Cresson, C. cautus Cresson, va
Glyptapanteles militaris Walsh. Hai loai
ichneumonids, Neotheronia sp., va Ophion
flavidus Brulle, va 1 loai eulophid,
Euplectrus plathypenae Howard. Rudi ky
sinh sau keo mua thu ciing dugc thu thap tu
sau non tudi cudi. Rudi ky sinh sau keo mua
thu la tachinids Archytas marmoratus



Towsend, Lespesia archippivora Riley,
Archytas sp., va Winthemia sp. Rudi ky sinh
sau keo mua thu chiém ty 18 6,3%, va dugc
thu bat chi yéu tir siu on tudi 5-6. Trong diéu
tra nay, O. flavidus, E. plathypenae,
Chelonus spp., va loai Rogas (Syn: Aleiodes)
c6 ty 18 phd bién cao nhit tai *‘La Frailesca’
(Lezama-Gutiérrez et al. 2009)

Nam 2009, cac nha nghién ctru di tién
hanh thu bat 1200 sau non siu keo mua thu
dé xac dinh thanh phén ky sinh tai Mexico.
Thanh phﬁn ky sinh dugc xac dinh gé)m bo
canh mang Hymenoptera (Ichneumonidae,
Braconidae, Eulophidae) va bd hai canh
Diptera (Tachinidae), va ky sinh giy bénh
con trung (Nucleopolyhedrovirus, N. rileyi
and B. bassiana) di lam chét 526 sau non
(43,83%). 68 sdu non (5,7%) chét khong rd
nguyén nhan va 674 phat trién dén khi vii hoa
truong. Ty 18 chét cia thanh phan ky sinh
132 (11% trong tong sd) trudc khi vii hoa
trudng thanh. Ty 1€ ky sinh trén sau non la
35,25%. Armenta et al. (2008) bao cao ty 1&
ky sinh la 32,2% tai Sonora, Mehico. Ho
Braconidae c6 ty 1é ky sinh cao nhét véi 261
mau (21,75% tong sb ky sinh), trong d6 257
mau la loai Chelonus insularis (21,42%), Ch.
cautus (0,25%) va Ch. sonorensis (0,08%).
Molina-Ochoa et al. (2004) cho biét ty 1& ky
sinh tuong tu ho Ichneumonidae co ty 1€ ky
sinh thap 1,17%. Ruiz-Néjera et al. (2007) da
cho biét Pristomerus sp. xuét hién véi ty 18
ky sinh thap 0,42%, twong tu nhu béo céo
cua Rios-Velasco et al. (2011) 1a 0,24%. Mot
sO loai ¢ ty 1& ky sinh thap nhu Chelonus
sonorensis 0,75%. Euplectrus plathyphenae
(Eulophidae) 0,42% va rudi tachinid 0,92%.
Ty 1& chét do ky sinh gdy bénh con tring gay
ra cua NPV, N. rileyi, va B. bassiana lan luot
la 2,0; 0,75 and 0,08% (Rios-Velasco et al.
2011).
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Nam 2016 va 2017, ty 1€ sau non sau
keo muia thu trén cay ngd bi ky sinh trén dong
rudng tai Mehico lan lwgt 1a 7 va 9,3%. Trén
rudng tréng ngo vu hai vy, ty 1€ sdu non bi ky
sinh hai nam lan lugt 1a 12,5 va 16,5%.
Thanh phéan ky sinh chi yéu 1a Meteorus
laphygmae Viereck (n = 862), Chelonus
insularis Cresson (n = 640),va Cotesia
marginiventris Cresson (n = 303), vdi 9,5%
tong s ky sinh. Tuy nhién, vi sinh vat gy
bénh cho sau keo mua thu khong dugc tim
thay trén sau non dugc thu thap trén cdy ngd
& 2 nam trén (L6pez et al. 2018) .

Tai Ethiopia, ty 1¢ ky sinh cua loai
Cotesia icipe trén sau non sau keo mua thu
khoang 33,8% dén 45,3%, trong khi d6 &
Kenya, loai rudi Palexorista zonata, co ty 18
ky sinh khoang 12,5%. Charops ater va
Coccygidium luteum la nhiing loai ky sinh
phd bién nhat tai Kenya va Tanzania voi ty
1¢ ky sinh 1an luot 1a tir 6 dén 12%, va tir 4
dén 8,3% (Sisay et al. 2018).

Thanh phan ky sinh sdu keo mua thu
trén thé gidi khd da dang va phong phu.
Thanh phan va ty 1& ky sinh cua ting loai
khac nhau ¢ cac qubc gia va cac dia diém
diéu tra qua cac nam.
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XAC PINH CAC TiNH TRANG VA QTLS GOP PHAN VAO TiNH CHONG CHIU
MAN CUA LUA (ORYZA SATIVA L.): TOM TAT LUAN AN TIEN SY

Identification of traits and QTLs contributing to salt tolerance in rice (Oryza sativa L.)

Thiéu Thi Phong Thu

Department of Cultivation Science, Faculty of Agronomy,
Vietnam National University of Agriculture

1. INTRODUCTION

The global population is expected to
reach to 9 billion people by 2050, increasing
the pressure on agricultural production in
marginal saline lands (Negréo et al. 2011).
Agriculture will have to increase its crop
productivity by 70-110% in 2050 (Tester and
Langridge 2010). Globally, it is estimated
that 45 million of the 230 million ha of
irrigated lands (19.5%) have to suffer from
salinization problems by various degrees.
This is a serious problem because irrigated
areas are responsible for one-third of world
food production (Linh et al. 2012).
Therefore, agriculture production has been
faced to not only increase crop yields that
have not been seen before but also have to do
this in a changing climate (Roy et al. 2011).
Development of the salt tolerant varieties has
been considered one of the key strategies to
increase rice production in the coastal area
through breeding by genetic methods. The
important steps have been pointed out for
genetic method of improving salt tolerance
in rice such as evaluation of variation of
genetic sources for salt tolerance in rice,
identification ~ of  molecular  markers
associated with QTLs or genes conferred
tolerance to salt stress, discovery of genes
regulating salt tolerance and development of
cultivars harboring those salt tolerance genes
(Sahi et al. 2006). Salinity tolerance in rice is
regulated by multiple genes. Expression of
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salinity tolerance is the result of many
physiological and biochemical activities in
plant.  Therefore, determining  the
representative traits for salinity tolerance is a
very difficult and extremely important task.
The objectives of this research are to
determine the optimal salinity tolerant traits,
the effective sampling method, and to find
QTLs contributing to improving salt
tolerance in rice.

2. EFFECTS OF SALT STRESS ON
PLANT GROWTH
CHARACTERISTICS AND
MINERAL CONTENTS IN DIVERSE
RICE GENOTYPES

Thirty-seven rice varieties were
screened for salt tolerance wusing a
hydroponic system with ion components
similar to seawater in growth chamber. Two-
week-old seedlings were grown for 7 days on
Yoshida hydroponic solution (Yoshida et al.
1976). The treatment group then additionally
received an artificial seawater solution
(electrical conductivity, 12 dS m™). After a
2-week period of salt stress, standard
evaluation scores (SES) of visual salt injuries
were assessed (Gregorio et al. 1997). The K,
Na, Mg, and Ca contents were then
determined in the roots, sheaths, and leaves
of seedling using a H2SO4—H20. digestion
method (Oyahama et al. 1991), followed by
atomic  absorption  spectrophotometry
(Z5300  Polarized Zeeman  Atomic



Absorption  Spectrophotometer,  Hitachi,
Tokyo, Japan). Following the SES results,
the 37 varieties were divided into four
groups: salt-tolerant (STGs), moderately
salt-tolerant (MSTGs), salt-sensitive (SSGs),
and highly salt-sensitive (HSSGs). In the
control, STGs had the highest sheath K
content, whereas HSSGs had the lowest
value. Sheath K was also highly and
negatively correlated with SES. This
suggests that sheath K may be useful for
identifying salt-tolerant varieties under non-
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saline conditions. Plant growth was
significantly affected under salt stress, but
STGs had the smallest decrease in sheath
DW. SES was significantly correlated with
leaf sheath and leaf blade Na content, sheath
K content, sheath Mg content, and sheath and
leaf Na/K and Na/Mg ratios. The results
indicated that sheath K content, sheath Na
content, leaf blade Na content, Na/K ratio,
and Na/Mg ratio were useful indicators for
genetic analysis of salt tolerance under salt-
stress conditions.

K content

Treatment

Control

mSTGs #MSTGs +SSGs MHSSGs

Figure 1. The differences of mineral contents (mg g* DW) in roots, sheaths and leaves among 4
salt tolerance groups in the control and the salt stress treatment.

DW, Dry weight; STGs, salt-tolerant group; MSTGs, moderately salt-tolerant group;
SSGs, salt-sensitive group; HSSGs, highly salt-sensitive group. ns, not significant.

3. DETERMINATION OF
SAMPLING METHOD TO
IDENTIFY  SALT  TOLERANT

TRAITS IN RICE

Four rice varieties were used in
sampling method experiment in phytotron.
This experiment was conducted to find a
useful sampling method which supports to
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determine parameters identifying a salt
tolerant variety. Four rice varieties were used
in this study including one salt tolerant
variety, two moderately salt tolerant varieties
and one salt susceptible variety. In the
control, Yoshida solution was used
continuously during the experiment. In the
salt stress treatment, seedlings were grown



for two weeks in a 12 dS m™ electrical
conductivity solution, which was made by
adding artificial sea water to the Yoshida
solution. Two sampling methods were tested
in this study including cutting method and
three leaves method. The results showed that
cutting method was useful for experiments
related to salt tolerance in rice. The mineral
contents of salt tolerant cultivars were
significantly different in comparison with
those of salt susceptible variety in leaf sheath
section from 2 cm to collar (CAS), and leaf
blades. These plant parts were useful for
identifying salt tolerance-related traits.
Leaving roots and 2 cm shoots part from base

growth of seedling and produce seeds which
will be used for re-phenotyping of the
progeny. Based on the results of three leaves
method, the first three leaves (first, second
and third leaves) should not be included for
sampling to determine mineral contents. In
combination of both sampling methods,
seedling sample should be collected without
the first three leaves, and cutting leaf sheath
section from 2 cm above base to collar.
Contents of K, Na, and Mg, as well as Na/K
ratio in leaf sheath section from 2 cm above
base to collar, and Na content, Na/K ratio in
leaf blades should be used as salt tolerant
traits in a molecular and genetic analysis.

including the base (C2S) might continue the

Table 1. The mineral contents (mg g* DW) in different plant parts of rice seedling in cutting
method under control and salt stress treatment

Plant Variety Control Treatment Salt Stress Treatment
part K Na Mg Ca K Na Mg Ca Na/K
KCR20 41.00ab 1.29 4.77b 1.77ab 16.95a 21.83b 4.73c 1.36bc  1.30b
C2s KCR48 38.91ab 0.66 6.86a 2.23a 19.46a 23.51ab 6.98a 1.95a 1.27b
KCR57 4761la 142 6.41la 1.72ab 21.38a 28.34a 6.12b 1.68ab 1.33b
Nipponbare 32.36b 1.23  4.30b 1.68b 10.18b 26.11ab 4.53c 1.24c 2.57a
P-value 0.0027 0.0050 <0.0001 0.0227 <0.0001 0.0123 <0.0001 0.0001 <0.0001
KCR20 77.60a 042 451bc 1.77b 29.27b 20.36b 5.14b  153b 0.71b
CAS KCR48 63.26b 055 6.0la 2.82a 28.88b 31.44a 753a  3.40a 1.10b
KCR57 66.65b 0.10 4.98b  2.03b 36.60a 30.78a 6.24ab 2.22b  0.85b
Nipponbare 52.27¢ 0.67 3.85c  2.24ab 18.24c 35.14a 6.32ab 2.14b  1.96a
P-value <0.0001 0.0812 <0.0001 0.0005 <0.0001 0.0002 0.0055 <0.0001 <0.0001
KCR20 35.19a 0.04 6.68b  6.50b 26.95b 9.89b 9.43a 7.65ab 0.37b
Leaf KCR48 30.02b 0.05 9.04a 8.98a 30.28b 15.10ab 9.60a  8.65a 0.49b
blade KCR57 33.15ab 0.05 7.11b  6.06b 35.87a 13.14ab 8.55ab 7.43ab 0.37b
Nipponbare 29.44b 0.00 5.01c 5.43b 26.95b 19.72a 7.66b 6.54b  0.74a
P-value 0.0057 =>0.05 <0.0001 0.0002 <0.0001 0.0050 0.0088 0.0040 0.0009

DW: Dry weight; C2S: leaf sheath 2 cm from base including base; CAS: leaf sheath 2 cm above base to collar.
Cells in the same column with the same letter in the same plant part are not significantly different according to
Tukey’s HSD test (P<0.05)

rice by correlating the genotyping data set
with the phenotypic expression of 225
diverse rice accessions for 11 biochemical
and agronomic traits. GWAS was run using
a mixed linear model (MLM) and population
parameters previously defined (P3D) in
Tassel 5.0 and predicts genomic regions
associated with traits for Japonica

4. IDENTIFICATION OF QTLS BY
GENOME WIDE ASSOCIATION
STUDY (GWAS) INRICE FOR SALT
TOLERANCE

A genome wide association study
(GWAS) was performed to identify potential
QTLs associated with salt stress tolerance in
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subpopulation and Indica subpopulation. To
analyze single nucleotide polymorphisms
(SNP) calls, a high-density rice array of
700,000 SNPs was used, which derived from
the sequencing of wild and domesticated
rice. The kinship matrix (K) estimated from
SNP genotyping data. Association signals at
the same QTL block were confirmed
location on chromosome by analysis of
linkage disequilibrium (LD) block using
gPlink-2.050 and Halotypeview version 4.2.
GWAS resulted in detection of numerous
SNP markers scattered over the rice genome
that were associated with various salt
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tolerance traits. A QTLs region on
chromosome 3 was found to contribute to the
variation in salt tolerance in Indica
subpopulation and related to two traits of
sheath Ca content and sheath Mg content.
Three QTLs regions on chromosome 2, 4, 5
were found to contribute to the variation in
salt tolerance in Japonica subpopulation and
related to various traits of sheath Na content,
sheath Mg content, sheath Na/K ratio, leaf
Na content, leaf Na/k ratio. GWAS and LD
analysis showed several SNPs maker highly
related to salt tolerant traits.



Table 2. Genome-wide association study (GWAS) shows QTLs position and markers in response to salt stress in Japonica rice subpopulation.

Peak
QTL name Chr. QTL region (Mbp) position Peak marker name -logio(P) Trait Allele Effect Obs Allele Effect QOps
(bp)

qJSES1.1 1 1.76 2.76 2,255,779  SNP-1.2254778 4.48 SES T 0 34 C 1.10 101
qJSMg1.2 1 4.92 592 5422589  SNP-1.5421588 4.60 Sheath-Mg A 0 122 T 2.45 8
gJSNal.1 1 18.3 19.33 18,834,987 SNP-1.18833941  3.67 Sheath Na G 0 77 A 7.29 64
gJSNak1.1 1 38.96 39.96 39,461,822 SNP-1.39460778  4.29 Sheath Na/K C 0 123 T 1.86 9
qJSMg2.1 2 23.97 2497 24,477,185 SNP-2.24471315  4.27 Sheath Mg C 0 131 T 2.16 12
gJSNak2.1 2 23.97 2497 24,478,886 SNP-2.24473016  4.48 Sheath Na/K C 0 128 T 1.80 10
gJSNa2.1 2 23.97 2497 24,478,886 SNP-2.24473016  4.28 Sheath Na C 0 128 T 16.12 10
qJSES3.1 3 4.41 541 4,919,202  SNP-3.4918203 6.44 SES C 0 23 T 1.53 120
qJSES4.1 4 30.52 31.52 31,026,188 SNP-4.30841068  3.81 SES T 0 27 A 0.76 115
gJLNaK4.1 4 32.57 33.57 33,073,441 SNP-4.32888329  3.96 Leaf Na/K G 0 98 A 0.27 39
qJLNa4.1 4 32.60 33.60 33,104,100 SNP-4.32918988  3.66 Leaf Na G 0 86 A 7.11 42
qJSMg5.1 5 14.14 15.14 14,646,033 SNP-5.14588575 4.47 Sheath Mg C 0 125 T 2.01 17
gJSNa5.1 5 14.14 14.14 14,646,033 SNP-5.14588575  4.54 Sheath Na C 0 125 T 13.60 17
gqJSNaK5.1 3 14.28 15.28 14,781,808 SNP-5.14724350 4.38 Sheath Na/K C 0 124 G 1.97 12
qJSMg6.1 6 3.63 463 4,127,047  SNP-6.4126047 3.96 Sheath-Mg T 0 123 C 1.38 12
qJSES6.1 6 9.07 10.07 9,571,718  SNP-6.9570718 4.50 SES G 0 104 A 1.15 32
qJSES8.1 8 2.76 3.76 3,262,045  SNP-8.3261047 4.87 SES A 0 28 C 1.20 109
qJSES9.1 9 14.91 15.91 15,416,334 SNP-9.15415332  4.83 SES C 0 107 T 116 34
gJLCall1l 11 6.64 7.60 7,144,224  SNP-11.7139968  4.83 Leaf Ca A 0 111 C 1.66 19
qJLK12.1 12 18.34 19.34 18,848,241 SNP-12.18819675 4.09 Leaf K T 0 64 A 2.94 70

Chr.: chromosome, Obs: Observation
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5. GENERAL DISCUSSION

In our researches, we created salt stress
environment similar to seawater by adding
artificial seawater into Yoshida solution
(Yoshida et al. 1976). The result showed the
responses of plant to salt stress were not only
the changes in K, Na contents but also the
changes in Mg and Ca contents. This
indicates that, together with activities and
mechanisms related to K and Na, those
related to Mg and Ca could be occurred in the
plant under the salt stress condition similar to
seawater. Response of rice to salt stress
would be reflected more naturally by these
processes. Salt tolerant group showed low
Na content, high K content and low Mg and
Ca contents in sheaths and leaves. In
contrast, susceptible varieties presented high
Na content, low K content, high Mg and Ca
content in sheaths and leaves. This suggests
that the physiological and biochemical
activities, which support plants reduce the
uptake and accumulation of Na, involve not
only maintaining high K but also the
combination with low Mg and Ca retention
mechanisms.

Many QTLs for Na content, K content,
Na/K ratios were reported in previous
studies. However, those QTLs regulated a
single trait. For example, Saltol-1 is a major
QTL-associated shoot Na/K ratio (Bonilla et
al. 2002; Soda et al. 2016). OsHKT1;5
(positioned at 11.45 Mb) is involved in Na*
retrieval from the xylem (Ren et al. 2005). In
our study, the QTLs blocks related a group
of 3 traits (sheath Na content, sheath Na/K
ratio, sheath Mg content) were first reported.
Moreover, the SNPs with —logio(P-value)
value more than 3.5 for these traits were
found in LD plot. This suggests common
transporters of these three ions to be present
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in the regions of chromosome 2 (Japonica
group) and chromosome 5 (Indica group)
that may positively affect Na*, K* and Mg?*
homeostasis and salt tolerance.

FURTHER STUDIES:

- Evaluation of mineral contents of leaf
sheath section from 2 cm above base to collar
which is not included parts of three first
leaves should be conducted.

- Candidate genes relate to the QTL
region found in this study should be
identified.
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XAC DINH GIOI TINH NAM ASCOSPHAERA APIS GAY HAI TREN ONG MAT
APIS MELLIFERA TAI TRUNG TAM NGHIEN CUU ONG VA NUOI ONG NHIET
POL, HQC VIEN NONG NGHIEP VIET NAM

Pham Héng Thadi*?, Ha Viét Cuwong’® va Cao Hdi Nam?

1, B6 mén Con trung, Khoa Nong hoc, Hoc vien Nong nghiép Viét Nam
2, Trung tdm nghién cizu ong va nudi ong nhiér doi, Khoa Nong hoc,
Hoc vién Nong nghiép Viét Nam
3, B mén Bénh cay, Khoa Néng hoc, Hoc vién Nong nghiép Viét Nam

TOM TAT

Bénh 4u trung voi do nAm Ascosphaera apis 1a mot trong cac bénh nguy hiém nhat giy
hai trén 4u trung ong mat tai Viét Nam va thé gidi. Xac dinh dugc gidi tinh loai Ascosphaera
apis gay bénh au trung voi tai Viét Nam téi nay van chua c6 cong trinh nghién ciru nao dugc
cong bd. Muc tiéu cua nghién ctru 1a x4c dinh duge gidi tinh ciia nAm Ascosphaera apis va
tim ra dugc phuong phép ciy nim méi sau d6 dung k¥ thuat PCR dé phat hién kiéu ghép cap.
Phan ung PCR dugc thuc hién theo kiéu Multiplex-PCR dung 2 cap moi (Mat1F-83/ MatlR-
562 va Mat2scaf74F/ Mat2scaf74R) dé phat hién nhanh duogc kiéu ghép cip tir phuong phap
cdy nim méi.

Tir khéa: Bénh 4u tring voi, Ascosphaera apis, , PCR.

Identify the harmful strains of Ascosphaera apis on Apis mellifera honey bee in Viet Nam

ABSTRACT

Ascosphaera apis fungal larvae is one of the most dangerous diseases in honey bees in
Vietnam and the world. Determining the sex of Ascosphaera apis species causing lime larvae
in Vietnam so far no research has been published. The objective of the study was to identify
the morphological and biological characteristics of Ascosphaera apis and to find a new
method of fungal culture that is easier to implement then use PCR technique to detect the type
of pairing. The PCR reaction was performed in the Multiplex-PCR style using two pairs of
primers (MatlF-83 / MatlR-562 and Mat2scaf74F / Mat2scaf74R) to quickly detect the
pairing pattern from the new fungal culture method. Using the results of the PCR reaction to
identify the composition of Ascosphaera strains present in Viet Nam.

Key word: chalkbrood, Ascosphaera, morphological, biological, PCR.

A. apis chi tao ra bao tir khi c6 su két
hop giira hai ca thé khac nhau vé giéi tinh
(Aronstein et al., 2007). Cho téi nam 2001
thanh phan loai Ascosphaera apis gay bénh
au tring voi cong bd trén thé gisi kha da

1. PAT VAN DE

Ascosphaera apis la bénh hai nguy
hiém nhat trén ong mat Apis mellifera
(Aronstein &Murray, 2010) (Maassen ex
Claussen)Spiltoir and Olive (1955) , vano la
tac nhan gy bénh cua bénh 4u trang voi
(Gilliam and Vandenberg, 1997).

dang, bao gém 22 loai dd dwoc xac dinh
(Bissett et al.,1996; Youssef va McManus,
2001) va nam 2006 cac phan tich da chi ra
rang A. mellifera c6 ngudén gbc tir Chau Phi
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va md rng vao chau Au hai 1an, dan dén mot
dong C Bbong Nam day Alps va mdt dong doi
M phia Tay Bic ddy Alps, gan vé mit dia Iy
nhung di truyén xa (Whitfield et al., 20086).
Trong hai dong mot sé thich nghi dia
phuong va phén loai sau d6 duoc phat trién,
trong d6 c6 thé dugc phan biét dya trén hinh
thai va dic diém sinh thai (Ruttner, 1988).
Tuy nhién xac dinh giéi tinh cia ndm
Ascosphaera apis dira vao dic diém hinh thai
thudng c6 nhiéu nham 14n trong viéc phan
loai (Berbee and Taylor, 1992) va dua vao
hinh thai ctia nAm thuong kho khan, dic biét
1 néu chi c6 mot kiéu giao phéi duy nhat cta
mot sinh vat di dudng (Anderson & Gibson,
1998), khong chi vy ma dic diém hinh thai
c¢6 thé phy thudc rat 16n vao diéu kién nudi
cAy, moi truong nudi cay (Skou, 1972, 1988;
Ruffinengo et al., 2000; Chorbin’ski &
Rypula, 2003). Chinh vi vay phat hién loai
giao phdi (MAT) trong nam 1a rat quan trong
dé hiéu 6 hon vé sinh hoc, sinh san va kha
ning gy bénh ciia ndm. Chinh vi vay viéc
xdc dinh dugc chinh xac cac chung nam
trong nudc l1a viéc hoan toan can thiét, tao
tién dé cho cac nghién ctru vé sau

2. VAT LIEU VA PHUONG PHAP
2.1. Mau nam

Cac mau nam Ascosphaera dugc phan
lap truc tiép tir mAu bénh thu thap duoc tai
trung tdm nghién cru va nudi ong nhiét déi,
Hoc Vién Nong Nghi¢p Viét Nam nam 2019-
2020. Nam duoc nudi ciy thuan trén moi
truong SDA (Sabouraut Dextrose Agar). Bao
tir tai ctia nAm dugc tach ra va nudi cay trén
mdi trudong MY20 timg bao tir ndy mam
dugc chuyén ra mot dia moéi trudng moi(
nudi cdy ndm don bao tir).

2.2. Chiét DNA

Céac mau ndm thuan duoc phan lap tir
don bao tr duge chiét DNA theo phuong
phéap di duoc mo ta bai (Nguyén Duy Hung
va cs; 2019). Nam thuin nudi trén moi
truong SDA trong vong 6 ngiy, soi nim
dugc ldy tir tan ndm bang tip vo trung. Soi
nam duge nghién véi 5ul NaOH 0,5M trong
ong eppendorf bang dau tip.Sau khi nghién
nhuyén hoa loang dich nghién véi 110pl Tris
0,1 M PH=8.Mau DNA duoc bao quan & -
20°C dén khi sir dung.

2.3. Méi PCR

Phan tng PCR dugc thuc hién theo
kiéu Multiplex-PCR ding 2 cip mdi sau:
(MatlF-83/ MatlR-562 va Mat2scaf74F/
Mat2scaf74R).

Moi Multiplex-PCR phat hién kiéu ghép cip cta A.pis.

Tén moi Trinh tu (5°-3”) Gen Kich thugc
Mat1F-83 AGCAGACGCTAAAGAACTTG Mat1-1 478
Mat1R-562 ATTGGGTGGAACAATGCCTA Mat1-1 478
Mat2scaf74F AAA ATA CCA AGG CCA CCGA Mat1-2 212
Mat2scaf74R GGAGCATATTGGTAATTTGG Mat1-2 212

2.4. Phan wng Multiplex-PCR.

Céc phan ung PCR dugc thuc hién
bang kit 2X i-Taq PCR Master Mix (iNtRON
Biotechnology). Phan tng PCR duoc thuc
hién v6i diéu kién sau: khoi dau bién tinh &
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95°C trong vong 2 phut tiép theo 35 chu trinh
phan g bao gdm bién tinh & 95°C trong
vong 30s , gan mdi & 56°C trong 30s, tong
hop sg1 & 72°C trong vong 1 phut. Phan tng
duogc két thire ¢ 72°C trong vong 5 phut. San
pham PCR duoc dién di trén trén gel agarose


https://translate.googleusercontent.com/translate_f#11
https://translate.googleusercontent.com/translate_f#10

1% da da chudn bi bang dém TAE (Tris
Acetic acid EDTA) va chua 0,5 mg/mL
ethidium bromide. Gel dugc chay trén thiét
bi dién di Mupid-exU Mini System
(Helixxtec) voi dém TAE & dién thé 100 V
trong 30-40 phuat.

3. KET QUA VA THAO LUAN
3.1 Ky thuat tach bao tir tir tui bao tir, qua
thé trong ong Eppendorf dé tién hanh nudi
cay.

Theo (Jensen at el, 2013) cac bao tir
cua A.apis chi dugc hinh thanh khi hai dong

ctia soi ndm (+) va (-) két hop voi nhau. Au
trung bi nhiém bénh duoc chuyén thanh cac
x4c 4u tring mau den va duoc hinh thanh trén
cac 16 td cia du tring.

Tuy nhién viéc phan 1ap va tach dugc
c4c dinh sinh trudng trén timg soi nim 14 viée
khong hé dé dang. Boi khi tach ta can phai
thao tac hoan toan trén kinh hién vi ciing nhu
phai dung cac thiét bi hién dai va hoan toan
vo tring. Qua nhiéu l4n thao tac va thay ty 1¢
thanh cong khong nhiéu chinh vi vay viéc tim

ra phuong phap méi 1a viéc hoan toan can
thiét.

Hinh 1 : Dung dich bao tir dwgc tach ra tir thi bao tir, qua thé trong 6ng Eppendorf

sau 3 lan tach

3.2. Ky thuit cay né"lrrl bang phwong phap
cay chang dé tao khuan lac don

Sau khi tach bao tir thanh cong ta tién
hanh nh6 20ul dung dich chi chira bao tir vao
dia méi truong SDA, MY-20 va

dung diia

thity tinh v6 tring chang déu dung dich bao
tir 1én bé mit ciia moi truong va dem dé vao
tu dinh 6n ¢ nhiét 4o 28-30°C. Sau 6 ngay
nudi ciy ting bao tir s& bat diu ndy mam.

Hinh 2 : Ky thuat cdy chang tao khuan lac don.
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3.3. K§ thuat tach khuin lac don vao méi tur trong cling mot dia ta phai theo doi hang

trwong méi dé tién hanh xac dinh tirng ngay dé tach duoc bao tir d6 ra dung lac nhét
ching riéng biét tranh tinh trang khi bao tr ndy mam qua lau

Trong mot dia moi truong s& co rat ciing nhu hai bao tir khac giéi ndy mam cuing
nhiéu bao tir khac gi6i cing nhau ndy mam  mot vi tri thi co thé d4u qua s& dugc hinh

chinh vi vay dé tach duoc duy nhat mot bao  thanh.

(=) K \\(\ )

—

Hinh 3. Bao tir sau khi nay mam dwoc tach ra mét méi truong méi

3.4. Ky thuat Multiplex-PCR phat hign @ moi dac hi¢u cho moi kicu ghép
kieu ghép cap caa nam A.pis thuan phan cap.Trong thi nghiém nay ching t6i str dung

lap dom bao tir. mot k¥ thuat 1a Multiplex-PCR dé xac dinh
Nam A.pis 1 mot loai nam tai di tan( kiéu ghép cdp cua cac mau ndm phan lap

Heterothalico). Dé c6 thé sinh san tao bao tir duoc.

ca hai hiéu ghép cap can phai c6 mat. Hai K¥ thuat Multiplex-PCR do Arostein

kiéu ghép cdp ctia ndm duoc diéu khién boi
gen quy dinh goi la Mat1-1 va Mat1-2.

va Colby phat trién nam 2016, sir dung 2 cip
moi dic hiéu cho mdi kiéu ghép cip trong

Xac dinh kiéu ghép cap truyén thong cung mot phan tng PCR (Arostein and
dugc xac dinh bang cach nudi cdy mau nim Colby 2016). Cap moi (MatlF-83/ Mat1R-
(cdy don bao tir tii) voi mot miu ndm da 562) dac hiéu kiéu gen Matl-1 sé& tao bang
duoc x4c dinh kiéu ghép cip tir trude goi 1a PCA c¢6 kich thudc 478 bp.Cip modi 2
mau tham khao(Mat1-1 hodc Mat1-2). (Mat2scaf74F/ Mat2scaf74R) dic hiéu kiéu

Gén day k§ thuat PCR da duoc x4c gen Matl-2 sé tao bang PCR c6 kich thude

dinh dé ghép cap cuta loai nay, str dung cac 212 bp.
M 1 2 3 4 5 6 7 8 9 10 11 12

bp

1000 +
750 +

500 478 bp (Mat 1-1)

250 + 212 bp (Mat 1-2)

Hinh 4. Multiplex-PCR xac dinh kiéu ghép ciip ciia cac miu ndm A. apis. M 1a thang DNA
(GenRuler 1 kb, hang Thermo Scientific) véi cac bing tham khio dwgc chi bing mii tén. San
phan PCR dic hiéu cho mdi kiéu ghép cip ciing dwoc chi rd bang miii tén. Cac giéng tir 1 dén 12
14 12 miu ndm thuin dwoc phan lap don bao tir tir bao tir tdi.
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Hinh 4 hién thi két qua cua mot bd
ghép kénh khuéch dai g DNA phan lap A.pis
tir cac isolates khac nhau. Cac mdi cu thé
Mat1-1 khuéch dai mot doan 478 bp (lan 1,
2, 3, 4, 5, 8, 10); Mbidic hiéu Matl-
2 khuéch dai mot doan 212 bp lan (6, 7, 9,
11,12)

Két qua bang 1 cho ta thiy cac dia bao
tir khi dugc chay bang k¥ thuat PCR thi sé ra
két qua cla timg dia tir 1-12 13 timg cé thé
duc (+) va ca thé cai (-). Piéu nay ching to
nam gay hai 13 sinh san hitu tinh chinh vi vay
khi ta két hop giita ca thé dyuc va cai lai v6i
nhau thi s& c6 bao tir ciia nAm Ascospheara
apis.

Biang 1: Két qua sau khi ghép cac dia chira khuin lac don lai véi nhau tir két qua PCR.

STT | Gigitinh M3au nim Két qua

1+2 Khéng c6 bao tu
+ 3+4 Khbéng c6 bao tir
1 Cung gidi 5+8 Khong c6 bao tu
6+7 Khéng c6 bao tu
i 9+11 Khong c6 bao tir

1+6 Cé bao tir

s 3+7 C6 bao tu

2 Khac gidi 5+9 C6 bao ti

8+11 Co6 bao tir

Tir bang 1 ta thay khi ghép céac dia c6
cung gioi tinh duc hodc gidi tinh cai vao
cung mot dia petri thi khong c6 bao tir con

khi ghép cac dia khac nhau vé gidi tinh vao
cung mot dia petri thi s€ c6 bao tu.

Hinh anh 5: Bao tir dwgc hinh thanh khi ghép ciap khac giéi tinh
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VAI TRO CUA SU THICH NGHI VE GIAI PHAU RE LUA LIEN QUAN PEN KHA
NANG KEO DAI VA PAM XUYEN QUA TANG PE CAY TRONG DIEU KIEN PQ
AM PAT BIEN PQONG

Nguyén Thi Ngoc Dinh*", Akira Yamauchi?

1 Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam; 2Khoa Nong nghiép,
Dai hoc Nagoya, Nhdt Bdn
Email”: ngocdinhhaul@gmail.com

TOM TAT

Ving canh tac lia nudc phy thudc vao nude troi (RFL) duge dic trung boi do am dat
bién dong va su c6 mit bai tang dé cay da han ché su kéo dai cua ré laa dé hit nude dudi tang
dat sau khi bi han ¢ tang dat mat khi khong c6 mua. Su phat trién cua ré lta thich nghi véi diéu
kién d6 am dét bién dong (SMF) va dam xuyén qua ting dé cay khi c6 mua la lac tang dé cay
mém 1a mot dic diém quan trong cho lta c6 thé hut nude dudi ting dé cay khi ting dat mit bi
han. Tai cac ving canh tac lta nudc phu thudc nudc troi, sy phat trién cia mo khi cia nhu mé
v6 dudi didu kién han sau d6 lai dugc tudi gitp lta c6 thé nhan duoc O tir khong khi xubng
dau ré dé phuc vu cho phat trién cta ré. Vi thé, nghién ctru nay c6 muyc dich tim ra dugc dong
CSSLs duoc tao ra tir giéng Sasanishiki va Habataki c6 thé thay d6i mé khi cua nhu méo dé
thich nghi véi diéu kién RFL. Su thich nghi cta ré duoc tinh toan bang so sanh cac dic diém ré
ctia CSSLs va me cila ching, Sasanishiki dudi diéu kién han va diéu kién binh thuong st dung
hé thong hop ré (rootbox-pinboard) va hé thong hop ré c6 03 ting dat 1a ting canh tac, tang dé
cdy, tang dat sau dudi tang dé cay (rootbox-hardpan). Trong s6 cic dong CSSLs, chi c6 dong
SL39 chi ra c6 su phat trién cta ré tét hon dong me Sasanishiki dudi diéu kién d6 am dat bién
dong, trong khi d6 dudi diéu kién duoc tudi day du thi khong co su sai khac khi nghién ctru &
ca 2 hop ré. Do rdng cia 1& (phan anh sd lugng mé khi & nhu mé vo) ctua SL39 cao hon me
Sasanishiki du6i diéu kién han sau d6 dugc tudi nudc, con dudi dicu kién duge tudi day dua thi
khong c6 sy sai khac khi st dung hé thong hop 1& (rootbox-pinboard). Dudi hé thong hop ré co
tang dé cay, d6 rong cta ré va thé tich mo khi cua SL39 chi cao hon ¢ y nghia so véi me
Sasanishi tai téng canh tac dudi diéu kién SMF. Su thich nghi cua mo khi tai tﬁng canh tac cua
SL39 c6 thé dong gdp cho ré chinh ddm xuyén qua ting dé cay khi dang han lai duoc tudi am,
diéu d6 c6 thé 1am ting kha nang hat nudc dudi ting dé cay trong khi ting canh tac bi han cua
SMEF boi vi da cung cap du Oz cho ré ho hap trong diéu kién dat thiéu hut Oo.
The functional roles of root cortical aerenchyma plasticity in hardpan penetration under

soil moisture fluctuations in rice”

ABSTRACT

Rainfed lowland (RFL) fields experienced soil moisture fluctuates (SMF) and have
hardpan layer that impedes deep rooting during drought periods. The development of root
systems in response SMF and penetrate hardpan layer when hardpan is soft during rewatering
is important for the rice to extract water below the hardpan during periods of drought. Under
RFL, the formation of aerenchyma in roots different soil layers maybe an important adaptation
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since enhanced root cortical aerenchyma under drought and then rewatering could be facilitate
atmospheric O diffusion to the root tips for greater root system development. Thus, this study
aimed to identify CSSLs from Sasanishiki and Habataki crosses which can express root
aerenchyma formation needed for adaptation to RFL conditions. Root plasticity was evaluated
by comparing root traits between each of the 39 CSSLs and the recurrent parent, Sasanishiki,
under water stress and well-watered conditions using the rootbox-pinboard and root box-
hardpan experimental systems. Among the 39 CSSLs, only SL39 produced a significantly
longer total root length (TRL) than Sasanishiki during drought and then rewatered treatment
under the root-box pin board system. Furthermore, under root box-hardpan system, SL39 also
showed greater root system development than Sasanishiki under SMF. SL39 had the same
performance with Sasanishiki under WW condition. Root porosity was significantly greater in
SL39 than in Sasanishiki in the drought-rewatered treatment while it was comparable between
the two genotypes under the continuously well-watered control using the root-box pin board
system. Under root box-hardpan system, root porosity and cortical aerenchyma were
significantly higher in SL39 than in Sasanishiki at shallow soil layer under SMF only. The
plasticity in aerenchyma formation in SL39 during drought and rewatering could enhance nodal
root elongation through the hardpan layer and promote deep root development below the
hardpan layer and consequently, enhanced water use during rewatering period and below the
hardpan layer during the second drought period in SMF by supplying atmospheric O through
diffusion to the roots when soil O is deficient.

Keywords: Artificial hardpan layer, Chromosome segment substitution lines (CSSLs),
Rainfed lowland, Rice, Root porosity.
Tir khoa: Tang dé cay, Dong mang mot doan nhiém sic thé tir bd do lai xa, Canh téc lta
nuée phu thude nudc troi, Lua, Do rong cua ré.
nuéc dién ra ¢ ting dat mat (Clark va cs.,

DAT VAN DE 2002; Samson va cs., 2002; Bengough va cs.,

Tai ving canh tac lia nu6e phy thuge 2011). Vi thé, kha ning cua ré laa co kha
nudc troi, lha dugce trong dudi dieu kién do ning ddm xuyén qua tang dé cay khi c6 mua
am dét bién dong (SMF) chir khong phai chi lac d6 ting dé cay mém duoc xem nhur 13 tinh
han nhu nhiéu tac gia vin nghi (Niones va trang hitu ich dé phat trién ré & ting dit sau

cs., 2012; Suralta et al. 2016; OV\{usu-Nketia (Fukai va Cooper, 1995) khi ting dét canh
va cs., 2018a, 2018b). Trong diéu kién do, tac bi han (Henry va cs., 2011).

HHiSURRGG nh}r han va 43 am dat l’)ién dong Nhiéu nghién ctru trude da chi ra réng
la hai nhan t6 lam gidm ndng suat cua lua
(Fukai va Ouk, 2012; Nguyen va cs., 2018;
Owusu-NKketia va cs., 2018a; Owusu-Nketia

vacs., 2018b). Cung voi d6 am dat bién dong

kha ning phat trién mo khi ctia nhu mé vo s&
cdng hién cho sy van chuyén Oz vé 1é, s& gitip
cho duy tri bo 1& phat trién 1am ting kha ning
hat nuée va ting khdi lugng chat kho dudi
(SMF), nhimg viing lia nude phy thuge nude diéu kién thay ddi d6 am tir han sau d6 ngap
(Suralta va cs., 2010; Niones va cs., 2013) va
ting nang suat hat (Niones va cs., 2012).

tro1 con co tang dé cay, tang dat nay cung va
0 do sau 20cm so voi1 bé mat. Tang dé cay
ndy ngén cdn r¢ dam xuyén qua vaphattrién 5 gid) Kisn canh tac lta nuéc phy thude
ré ¢ tang dat sau luén c6 nude trong khi thiéu
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nudce troi, sy khac nhau vé sy phat trién mod
khi ctia nhu mé vo tai cac ting dit khac nhau
duéi diéu kién han sau d6 dugc tuéi am c6
thé gitp Oz c6 thé van chuyén vé dau ré giup
& c6 thé phat trién dugc (Suralta va
Yamauchi, 2008; Niones va cs., 2012). Su
phat trién mo khi ¢ thé giam ho hap cua ré
duéi diéu kién han (Zhu va cs., 2010) tao
diéu kién cho viéc hat nuée cua cdy. Chang
t6i gia thuyét rang dé gidng laa thich nghi véi
vung canh tdc nho nudc troi s€ cé kha nang
phat trién mo khi & tang canh tac trong diéu
kién han dé dua O vé ré trong diéu kién ngap
va vi thé s& hd tro cho bd 1é ¢ kha ning kéo
dai qua tang dé cay va tiép tuc phat trién hé
ré ¢ tang dat siu noi ludn ludn am khi tang
canh tac va tang dé cay bi han.

Thi nghiém trudc ching t6i da tim ra ré
gidng lua indica Habataki c6 kha ning thay
d6i dé thich nghi dam xuyén qua tang dé cay
khi duoc tudi am va phét trién ré ¢ ting dat
sau, nhung gen nén Sasanishiki thi khong c6
su sai khac gitra hai do 4m bao hoa va dé am
dat bién dong (Nguyen va cs, 2018). Vi thé
cac dong con lai tao ra tur bd Habataki va me
Sasanishiki (CSSLs) duoc sir dung dé phan
tich QTLs vd&i céac tinh trang muc tiéu bao
g6m ré (Ando va cs, 2008). Mdi CSSL mang
gen nén tr me Sasanishiki v&i mot s6 doan
nhiém sic thé duge léy tr bo, Habataki
(Kobayashi va cs, 1990). St dung cac
CSSLs. C6 thé danh gi vai tro sy thich nghi
ctia mo khi ctia nhu mé ré trong viéc ting kha
ning kéo dai ré thong qua tang dé cay va phat
trién ré ¢ tang dat sau dudi ting dé cay. Vi
thé, thi nghiém nay nham muc dich tim ra
dugc CSSLs lai tao tur Sasanishiki va
Habataki c6 kha nang phat trién mé khi ¢ nhu
md lam tdng kha nang thich nghi voi vung
canh tac lua nudc phu thudc nude troi s
dung hé théng hop ré vé6i 3 ting dat va hé
thdng hop ré (rootbox-pinboard).
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VAT LIEU VA PHUONG PHAP
NGHIEN CUU
Giong lta nghién ciru

Plant materials

Chung t6i sir dung 39 CSSLs lai tir
gibng japonica Sasanishiki va indica
Habataki dwoc cong bd tir nghién ciu cua
Ando va cs. (2008). Hat giéng duoc cung cip
boi Rice Genome Research Center of the
National Institute of  Agrobiological
Sciences, Japan
(http://www.rgrc.dna.affrc.go.jp/ineSHCSS

L39.html
Thi nghiém 1. Panh gia cac dong
CSSLs sir dung hdp ré rootbox-pinboard

Qudn Iy thi nghiém, céng thirc va bé
tri thi nghiém

Tir két qua cua thi nghiém danh gia
39CSSLs bang thily canh va chau nho (sb
liéu khong dua vao) va theo Adachi va cs
(2011) da chi ra CSSL434 (SL34), CSSL435
(SL35) c6 mang 1 doan nhiém sic thé trén
NST s6 11 tir Habataki c6 kha ning 1am ting
kha ning quang hop. Vi thé, ching t6i Iya
chon 3 CSSLs (SL34, SL35, SL39) dé danh
gi tiép cung v6i me Sasanishiki str dung hé
thdng hop ré theo phuong phap cta Kono va
cs. (1987) va Kano-Nakata va cs. (2011). Thi
nghiém dugc tién hanh trong nha mang cua
khu thi nghiém ngoai tro1 dai hoc Nagoya,
Nhat Ban (136°56°6°’E, 35°9°5°°N). Nhiét
d6 cao nhat va thap nhat trong qué trinh 1am
thi nghiém la 28.8 va 22.1°C, twong ung, sir
dung may do nhiét 46 thermometer (T AND
D Thermo Recorder TR-72Ui, T&D
Corporation, Japan).

Hat giéng cua mdi dong gidng dugc
ngam trong nudc véi chat diét nAm (benomyl
benlate, 0.05 % w/v) va dugc U ¢ nhiét do
30°C trong 72 h trudc khi gieo. Ba hat gidng
dugc gieo trong hop PVC c6 kich thudce (25


http://www.rgrc.dna.affrc.go.jp/ineSHCSSL39.html
http://www.rgrc.dna.affrc.go.jp/ineSHCSSL39.html

cm x 2 cm X 40 cm, L x W x H) duoc lam
day v6i 2,5kg dat kho. Thi nghiém duge bd
tri theo kiéu RCBD véi 3 1an nhic lai. Trude
tién tat ca cac hop ré duogc tudi am 20% do
4m dat (SMC) (w/w) va dugc bon phan NPK
(14-14-14) v6i ty 16 60mg/kg dat (Nguyen va
cs., 2018; Suralta va cs., 2018). Sau 5 ngay
thi tia d¢ lai 1 cay trén 1 hop ré. 3 cong thirc
nudc tudi duge xu ly: DO 4m bao hoa
(30%SMC) (W1) (d6i chung) (tir ddu cho
dén khi thu hoach 49 ngay sau gieo); rt nudc
tir 20%SMC dén 10% SMC (W2) (32 ngay
sau gieo) va tiép tuc cho nudc vao cac chau
vira dugc rat han dén 10%SMC dé dat dén
30%SMC trong 17 ngay (33-49 ngay sau
gieo). 3 hop ré khong co cay vé6i 3 mirc nudce
dugc st dung dé tinh luong nude boc hoi qua
bé mit ctia hop ré.

Cich do dp réng ciia ré (Root
porosity)

Chung t6i sir dung cach do do rong ré
dé u6c tinh thé thich mo khi & nhu mé cua ré
(Niones va cs., 2013). R& mam va 2 ré chinh
v6i chiéu dai twong ty nhau duoc lwa chon
ngiu nhién dugc coi 1a cung chiéu dai va
cung tudi & mdi hop ré va st dung phuong
phap do @0 rong cua ré str dung phuong phap
can (Visser va Bogenmann, 2003; Niones va
cs., 2013). Mdi r& dugc chon cat thanh 3
phan (phan gdc ré 1cm tir diém hinh thanh ré;
phan gitra; va phan gan dau ré). Mdi phan d6
sau d6 chia thanh 3 doan mdi doan 1-cm boi
dao lam, cét tit ca ré bén va sau do can than
tham bang gidy thidm hét nudc trong 2s. Sau
d6, dé han ché mét nuéc cua ré, ré duge
chuyén dén 1 hop nho tube (Seal-Rite 1.5 ml
graduated micro centrifuge tube, USA
Scientific Inc.) v6i lap ddy. Sau d6 can mdi
hép nhoé (w1, mg), sau d6 ré duge chuyén dén
1 hop khac voi nude gilr trong 30 phut, sau
d6 dé r& thAm vao nudc st dung may chan
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khong trong 30 phut. Sau khi, & nudc thim
véo ré, mdi doan ré 1cm lai duge thAm kho &
bén ngoai bang gidy thim dwa vao hop va can
(w2, mg). M&i mot doan ré dugc can va tat
ca duoc 1y gia tri trung binh dé tinh toan do
rong cua ré. St dung khdi lugng riéng (SW)
tr mau 16n (1.04 g ml?; Visser and
Bogenmann 2003), d6 rSng cua ré dugc tinh
theo cong thirc:

Porosity (%, v/v) = 100 x (w2-w1l) X
SW/w2, khéi lugng riéng cua nude 13 1.00 g
ml™,

Thi nghiém 2. Panh gid cic dong
CSSLs sir dung hdp ré rootbox-hardpan

Quan 1y thi nghiém, céng thikc va bo tri
thi nghiem

Chung t61 str dung 3 CSSLs (SL34,
SL35, SL39) va gidng me Sasanishiki voi 2
diéu kién nuéc tudi khac nhau: Do 4m bio
hoa (WW) va d6 am dat bién dong (SMF) voi
hop 1é voi tang dé cay nhan tao trong hop 1é
PVC véi kich thude (34.0 cm x 9.5 cm x 64.0
cm, L x W x H) vdi 3 tang dit: Ba tang dat
trong h¢ thong hop ré dugce thiét ké nhu sau:
tang canh tac (trén tang dé cay) 0-16 cm véi
khdi lugng riéng ciia dat 1a 1,25 g cm™ BD;
tang dé cay 16-21 cm véi 1,70 g cm™ BD;
tang dat sau (dudi tang dé cay) 21-63 cm véi
1,25 g cm™ BD. Pau tién ching toi lap tang
dat sdu voi 15,55 kg dat kho dé dat duoc 1,25
g cm™ BD, sau d6 tang dé cay (day 5 cm)
duoc lap day voi 2,75 kg dat chua (45% dat
cat mun, 45% cat vang, 10% Kaonilit tron
san). Dé tao ra ting dé cay nhan tao trudc tién
chung t6i tron déu cac thanh phan dat nay va
sau d6 dua dan vao hop ré voi mot it nudc,
va tiép tuc nén day t6i 5 cm dé dat duoc khi
lwong riéng 1,70 g cm™ BD. Cudi clng, tang
canh tac duoc 1ip diy voi 6,46 kg dat dé dat
duoc 1,25 g cm™ BD.



Po am dit (SMC) (% v/v, SMC) cia
tang canh tac va ting dé cay dugc do biang
thiét bi TDR (TDR; Tektronix Inc.,
Wilsonville, OR, USA). P9 cimg cua dit
(SPR) (MPa) duoc tinh dua trén SMC st
dung phuong trinh dugc thiét ké boi Suralta
va cs. (2018) nhu sau:

1.25 g cm soil bulk density, SPR= -
0.156In(SMC) + 0.587

1.70 g cm™ soil bulk density, SPR= -
0.549In(SMC) + 2.121

Thi nghiém duoc tién hanh tai khu thi
nghiém nha kinh cia truong dai hoc Nagoya,
Nhat Ban (136°56°6’E, 35°9°5>°N). Nhiét
d6 trung binh cao nhét va thip nhét trong qua
trinh lam thi nghiém 34,6 va 25,1°C, tuong
mg. Thi nghiém duoc bb tri theo kiéu Split-
plot trong kiéu RCBD. Céng thirc nude tudi
13 6 16n va dong, giéng 14 6 phyu. 6 am bio
hoa (WW, dbi chtrng) va SME. WW duoc tao
ra bang cach duy tri SMC trén 30% v/v bang
cach tudi bé mat hang ngay. Trong khi do,
SMF, déu tién dat dugc duy tri WW tir 0 dén
21 ngay sau gieo (DAS). Sau do, cdy trong
duogc xtr Iy han tir 22 dén 36 DAS bang cach
gdy han dén SMC muyc tiéu giam dén 10%
v/v & ca tang canh tac va ting dé cay. Sau do,
cay lua dugc tudi nude dén WW va duy tri
WW bing cach tuéi bé mat tir 37 dén 44
DAS. Cubi cung, xir Iy han 1an 2 tir 45 dén
58 DAS bang cach khong tudi nude cho dén
khi SMC tai tang canh tac giam dén 10% v/v.

Do dém

D6 réng cia ré va quan sat ldt cdt ciia
ré chinh

Chung t6i sir dung d6 rdng cia ré dé
udce tinh dién tich cia mo6 khi cia nhu mo
(Niones va cs., 2013). Mdi doan ré chinh 5-
cm tr mdi tang dét (tAng canh tac, tang dé
cay, dudi tang dé cay) dugc lya chon ngiu
nhién tai méi hop ré. Moi ré chinh sau d6
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duoc cit thanh 3 doan mdi doan 1-cm béng
dao lam va do d6 rong cua ré nhu mo ta & thi
nghi¢m 1.

Str dung doan Icm khi do d6 rong cua
1& ching t6i cit giai phau 1at cit bang tay va
sau d6 quan sat du6i kinh hién vi dién tir
(OLYMPUS IX70) va két nbi v6i may tinh.
Sau d6, mdi lat cat dugc chup lai va 3 anh
giai phau ré dugc chon ngau nhién va do dién
tich moé khi st dung phin mém Image J
software (Ver. 1.39u; NIH, Bethesda, MD,
USA).
Xir ly sb liéu

Su sai khac giira root porosity va dién
tich mo khi cia nhu mo6 vo gitra SL39 va
Sasanishiki trong mot cong thirc nudce tudi
dugc xtr ly béng t-test tai P<0,05.

KET QUA NGHIEN CUU VA THAO
LUAN
Thi nghiém 1

Sw phdt trién ciia hé thong ré dudi cdc
diéu kién d¢ am dit khdc nhau

Hinh 1 cho thdy hé thong r& cua 04
dong gidng dudi hai didu kién d6 Am dat bio
hoa (W1) va do am dat bién dong (W3). Tur
hinh ta nhén thy, chi c6 dong SL39 1a c¢6 hé
thong ré phat trién tot hon hin Sasanishiki &
cong thire W3 nhung lai khong c6 sy sai khéc
so v&i Sasanishiki & cong thic ddi chimg
W1,

Root porosity (Pé réng ciia ré)

P rong cua ré cao hon c¢é y nghia &
SL39 so voi Sasanishiki ¢ cong thiac W3
trong khi d6 khong co su sai khac & cong
thue W1.

Thi nghiém 2

H¢ ré 6 ting dit sdu ciia 3 CSSLs va

Sasanishiki



Hinh 3 thé hién hé r& ¢ tang dat siu
duéi ting dé cay ¢ hai mic nuéc WW va
SMF cua 4 dong, gidng SL34, SL35, SL39
va Sasanishiki. Chi c6 dong SL39 khong co
su sai khac so v6i Sasanishi & cong thirc ddi
chimg WW, nhung lai phat trién ré t5t hon
Sasanishiki ¢ cong thic SMF. Diéu nay
ching to, SL39 c6 su thich nghi cia 1é dudi
diéu kién SMF so véi Sasanishiki. N6 c6 thé
mang gen tir bd Habataki.

Do r5ng ciia ré (Root porosity) va dién
tich mé khi ciia nhu mé vé tai cdc ting dit
khac nhau

Tu hinh 3, chi mdi SL39 thé hién su
thich nghi ciia ré v6i cac dicu kién do am dat
bién dong SMF. Hinh 4, thé hién sy sai khac
vé dién tich mé khi cua SL39 va Sasanishiki &
thi nghiém 2. Vi thé, ching i tién hanh do d6
rong cuia ré va dién tich mé khi ctia nhu mo ré
ctia SL39 va Sasanishiki tai cac tang dat khac
nhau. D rdng ctia ré va dién tich mo khi ¢ nhu
mo ré cua SL39 cao hon c6 y nghia so véi
SL39 tai ting canh tac. Con céc tang dat con
lai ching khong thé hién su sai khac (Hinh 5).

Tai diéu kién khi dugc tuéi 4m sau khi
han, ham luong O trong dat giam, vi thé O
phai dugc vén chuyén tai cac mo khi
(Amstrong, 1979; Insalud va cs., 2006). Nhiéu
nghién ctru trudc da chi ra rang su thay doi cia
mo khi 1a mét tinh trang dé lua co thé thich
nghi véi diéu kién do 4m dét bién dong tir han
dén ngap ctia SMF (Suralta va cs., 2008, 2010;
Niones va cs., 2012, 2013). Trong thi nghi¢m
nay, SL39 chi ra d6 rong cao hon c6 ¥ nghia so
v6i Sasanishiki dudi diéu kién han-dugc tudi &
thi nghiém 1 (Hinh 2) va SMF & thi nghiém 2
(Hinh 4). Két qua la, SL39 da tang sinh khoi
dudi didu kién do am dat bién dong. Két qua
nay phu hgp véi cac nghién ctru khéac (Suralta
va cs., 2008, 2010; Niones va cs., 2012, 2013).
Su thich nghi vé m khi & SL39 trong diéu kién
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han va duogc tuéi 4m c6 thé ting kha ning kéo
dai r& chinh qua ting dé cay va 1am cho ré phat
trién O tang dat sdu dudi tang dé cay va lam
tang ham lugng nude hip thy trong giai doan
duoc tudi am (s6 liéu khong thé hién trong bai
bao).

KET LUAN

SL39 c6 kha nang tang mo6 khi ¢ nhu
mo vé dudi diéu kién han sau d6 duge tudi
am va taing mo khi ¢ ting canh tac du6i diéu
kién SMF diéu nay co6 thé gitp cho O, dé
dang van chuyén xubng dau ré dé phat trién
cac ré con va gitip cho ré chinh c6 thé kéo dai
nhanh xuyén qua ting dé ciy sau d6 phat
trién tiép & tang dat sau.
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Bang biéu va hinh

Sasanishiki SL34 SL35 SL39

W1

W3

Qi
Hinh 1. Céu trac ré cua Sasanishiki (a, €), SL34 (b, ), SL35 (c, g) va SL39 (d, h) phat
trién dué6i diéu kién tudi am thuong xuyén (W1) (a-d) va diéu kién han sau d6 duoc tudi am
dén 49 ngay sau gieo (W3) (e-f) tai thi nghiém 2. Céu tric ré duoc thu mau khi sir dung hé
théng hop ré theo phuong phap ctia Kono va cs (1987). W1, tudi am thudng xuyén; W3, tudi
am sau khi xir 1y han d&én 10% d6 am dat (w/w) trong 17 ngay.
25

O Sasanishiki W SL39

20 -

15 -~

10

Root porosity (%)

w1 W3
Water treatments

Hinh 2. Root porosity (%) ctia Sasanishiki va SL39 duéi diéu kién do am khac nhau tai
49 ngay sau gieo & thi nghiém 2. Gia trj thé hién 13 trung binh cta 3 14n nhéc lai. W1, duy tri
tudi am; W3, tudi am trong 17 ngay sau khi rat nude dén 10% do am dat (w/w). *, sy sai khai
cO y nghia gitra Sasanishiki va SL39 tai P <0.05.
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Sasanishiki SL34 SL35 SL39

Hinh 3. Hé thong 1 & ting dat siu dudi ting dé cay cau 04 dong, gidng Sasanishiki, SL34,
SL35 va SL39 luc két thuc thi nghiém (58 ngay sau gieo) dudi diéu kién d6 am bio hoa
(WW) va d6 am dat bién dong (SMF) trong thi nghiém 3.

SL39

Hinh 4. Giai phiu cua ré chinh & tang canh téc cta Sasanishiki (a, ¢) va SL39 (b, d) duéi diéu
kién d6 4m dat bio hoa (WW) va d6 4m dit bién dong (SMF) & thi nghiém 2. Thudc do & mdi
anh dai 200 pm.
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Hinh 5. Root porostity (a) and root cortical aerenchyma (b) & mdi tang dét ctia Sasanishiki
and SL39 dudi didu kién d6 4m dét bao hoa (WW) va do 4m dat bién dong (SMF) tai thi
nghiém 2. Thanh dinh tai mdi cot 14 standard errors (n = 3). *, sai khac c6 y nghia thong ké
v6i Sasanishiki tai P < 0.05 trong mdi cong thirc ¢ am dat.
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XAY DUNG BAN PO THU'C TRANG PHAN BO VUNG TRONG NGO
TAI PAK LAK VA SON LA

Nguyén Thi Thu Ha"", Nguyén Vin !,écz, Ignacio Ciampitti®, Nguyén Anh Dirc?,
Nguyén Viét Long”

Bo mon Sinh thdi méi truwong, Bé mén Cay lwong thuc, Bé mén rau hoa qua -Hoc vién Nong
nghiégp Viét Nam; B¢ mon Nong hoc, Dai hoc Bang Kansas, Hoa ky

TOM TAT

Su phéan bd va dién tich trong ngd (Zea mays L.) tai Viét Nam anh hudng rat nhiéu yéu
t5. Vi vay, so liéu thong ké cua qubc gia sé rat kho dé cap nhat thuong xuyén va vi vay ban dd
hién trang str dung dat thuong sir dung trong khoang thoi gian cho 5 nim. Muc dich cua nghién
ctru gom (i) str dung thuat toan Savitzky-Golay dé phan 1ap hién trang ving trong ngd dua trén
dir liéu anh vé tinh MODIS MOD13Q1 EVI (2003-2008), va (ii) ban do phan loai va phan bd
khong gian ving va thoi vy san xuat ng6 tai Dak Lak tr MOD13Q1 EVI dd duoc lam min thong
qua phép phén loai Support Vector Machine (SVM). Phuong phap ndy c6 thé 1ap ban dd véi do
chinh x4c tong thé vé su phan bd khong gian cuia cac dién tich trong ngd & cac khu vuc tai thoi
diém nghién ctru. Két qua dién tich ngd dugc xdy dung trong nghién ctru nay c6 méi tuong
quan chat voi dién tich theo s6 liéu théng ké ctia nha nudec.

ABSTRACT

Mapping maize (Zea mays L.) cropping patterns and acreage is relevant to many
stakeholders in Vietnam where official statistical governmental data is not up to date and the
land use map is regularly released every 5-years. The aims of this study were (i) to investigate
the use of Savitzky-Golay algorithm to reconstruct MODIS MOD13Q1 EVI time series (2003
—2018) to detect maize crop phenology, and (ii) to employ the Support VVector Machine (SVM)
classification technique on these smoothed MOD13Q1 EVI time series to map maize cropping
patterns in Dak Lak and Son La province, Vietnam. The method was able to map with overall
accuracy of the spatial distribution of maize cropping patterns in areas where cultivated
acreages has recently shifted. The estimated maize acreage by districts also shows a good
agreement with the official governmental data with a high coefficient of determination.

) i . chin nudi gia suc 13y thit [3] va sy thanh lap

L. DAT VAN DE cac cong ty thuc tham tai Viét Nam ké tir
~ Ngo (Zea mays L.) 1a mot loai cdy  nam 1986 (Vi du, CP Group).

trong quan trong trong nén nong nghi¢p cua

Viét Nam. Theo tong cuc thdng ké [1], tinh

dén nam 2018, téng dién tich tréng ngod trén

O bik Lak va Son La, ngd chu yéu
dugc trong trén suon d6i hodc trén thung

o b : A ling, va phy thudc vao nude troi. Do phai dbi
canude datxap xi 1,104 nghin hecta, dandau 7§ 65 4idy kien kho khan vé kinh té va dia
cd nue ve san luong ngd la tinh Son La, k& sy osi dan chi ¢ thé trdng ngd & nhitng
tiép 1a bak Lak. Tur 663 nghin hecta vao nam ah oA ~ N X1

' . ;i ' noi dat c6 do mau md cao va giau chat hitu
1977, dién tich trong ngo6 da tang gap doi sau
hon 20 nam [2]. Nguyén nhan chu yéu dan

dén tang san xuat ngd 1a do gia ting nhu cau

co. Nhiéu canh dong ngd nam trong ranh gidi
cua dat san xuat rung hoac dat hoang hoa, va
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do d6 cac don vi quan 1y rimg va quan ly dat
dai 14 can nam duoc thong tin thuc trang san
xuit ngd trong hé théng noéng 1am nghiép
duoc quan 1y boi dia phuong nhu thé nao va
néu c6 bt ky dau hiéu nao cua viéc xam lan
rimg 1am nuong riy. Ngoai ra thong tin ndy
cling quan trong cho chinh phu va nganh san
xuit kinh doanh ngd ciing nhu cic nganh
nghé lién quan lién quan dé co6 thé woc tinh
va du bao ving san xuit ngd hiéu qua phuc
vu ra quyét dinh mo rong dau tu. Hau hét
thong tin ndy s& dén tir dit liéu théng ké chinh
thirc, nhung theo hé théng hién nay tai Viét
Nam thuong khong dugc cap nhat va duoc
phat hanh 2 dén 3 nim sau hodc duoc cung
cip boi thong tin udc tinh ciia cac co quan
dia phuong.

Phuong phép truyén théng duoc s
dung dé udc tinh dién tich tré)ng trot nhu thu
thap thong tin tr h gia dinh hay khao sat
dia hinh c6 thé khong phan anh chinh xac
thuc trang san xuét nong nghiép noi chung
va san xuat ngd noéi riéng tai cic ving san
xuét co dia hinh phuc tap nhu tai Bak Lak
va Son La. Sir dung cong nghé anh vién
tham tiét kiém thoi gian, cong st va chi phi
dong thoi cho phép giam sat kip thoi cac loai
cdy va cic giai doan phat trién cua ciy
trong. Sy phat trién ctia cong nghé vién
thdm, cac v¢ tinh quan sat trai dat va cac
thiét bi h trg khac dd cung cip thong tin da
chiéu vé khong gian va cho phép cic nudc
giam sat thyc trang dat canh tac & quy mo
16n (vi dy, huyén, ving, tinh, qudc gia) va
quy md nhé (vi du, thira rugng) hiéu qua. Bé
lap ban d0 va giam sat ving canh tac trén
quy mé khu vuec, dit liéu vién tham can cung
cap d6 quét rong va do phan giai khong
gian, thoi gian cao voi chi phi tiét kiém [11,
12]. Mot $6 v€ tinh dugc su dung rong rai
nhu NOAA AVHRR va Landsat c6 nhitng
ddc tinh nhu trén nhung chiing bi gidi han
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khi 4p dung boi khong thé dap tmg yéu cau
vé ca do quét khong gian va thoi gian [12].
Trong khi d6 dir li¢u tor Landsat
TM/ETM+/OLI lai cho thay sy pht hop khi
1ap ban dd hé thdng san xuit cay trong mot
cach chi tiét [13,14]. Pay 1a dit liéu dang tin
cay cho phép thiét lap ban d6 thuc trang
nhitng ving san xudt v6i dién tich 16n va
ddng nhit vé loai cay che phi va mua vu
trong [15]. Ngoai ra chung ciing c6 thé phan
biét dit co thuc vat va dat tréng khi thong tin
vé mia vu va giéng bi han ché [16]. O khu
vuce khi hau nhiét d6i, noi mot sb loai cay chi
c6 thoi vu 3-4 thang, mat do may mu che phu
la van dé can trd rat 16m, dit liéu Landsat tros
nén khan hiém (vi du, mdi nam chi c6 vai
hinh anh c6 thé dap tng yéu ciu vé do phu
may, nhiu dudi 10%) va c6 thé khong phu
hop dé kip thoi cap nhat nhiing dién bién
thay doi cta cac loai cay trong [17, 18].
Nhiing bat loi nay c6 thé dugc giai quyét néu
dir liéu Landsat két hop v&i dit liéu cam bién
da chiéu véi tan sd quét va vét tiép xuc 16n
hon (vi du MODIS) hoac dir li¢u v&i d6 phan
giai khong gian cao hon (vi du Sentinel) [19-
21]. Mat khac, dir licu AVHRR truyén théng,
c6 d6 phi song bé mat trai dat hang ngay, c6
thé dugc dung dé cung cap dir lidu tong hop
sau mdi 7-10 ngay, cho phép thu lai dic diém
thuc vat hoc cua tham thyuc vat thong qua chi
s6 thuc vat khac biét chuyén hoa (NDVI) tai
quy md qudc gia [22, 23] va toan thé giGi
[24-27]. AVHRR c06 loi thé vé do phan gidi
thoi gian nhung han ché vé mit khong gian
va quang phd. Do phén giai khong gian 1 km
clia nd, c6 nghia 1a kha ning cao bi nhiéu tin
hiéu trong 1km d6 véi 1km diém anh, do sy
phirc tap ciia cac hé thong nong nghiép [28,
29], vi vay chi phu hop cho lap ban d6 hé
sinh thai tu nhién. Turner et al. [30] dé xuét
rang, lap ban dd hé thong dit trong da dang



va phuc tap trén quy mo 16n yéu cau dit liéu
c6 d6 phan giai cao hon cia AVHRR.

MODIS 1a thiét bi do quang phd do
phan giai vira phai, 1a bo cam bién dat trén vé
tinh NASA TERRA va AQUA. Vi d) phan
giai thoi gian cao (hang ngay) va kich thudc
pixel t6i da 250m, MODIS duoc xem 1a li
tudng cho cac quan trac va 1ap ban dd6 LULC
trén quy mo 1on. Liu et al. [32] st dung chi
sd thuc vat duoc hiéu chinh t6i wu (EVI) 8
ngdy MODIS dé 1ap ban do khu vyc tham
thuc vat cua tinh Henan, Trung Quéc trong 3
nam lién tiép. Phuong phap “mé hinh hoi quy
ngudng” duoc sir dung dé truy xuét cac sb
liéu hién tugng hoc tao ra do chinh xéc téng
thé ~ 84% trong cac mo hinh cay trong dugc
nghién ctru. Chi sd thoi gian NDVI va EVI
tr MODIS TERRA da dugc tham dinh dé
phan biét thanh cong khi hau thyc va 1ap ban
d6 cho dién tich 16n cta ngd va dau tuong tai
bang Parand, Brazil trong hai vu 2010/2011
va 2011/2012 [33]. Vintrou et al.[34] da st
dung MODIS MODI13Q1 16-ngay NDVI
(chi s6/ thuc vat MODIS duoc san xuét trong
khoang thoi gian 16 ngay va & nhiéu d phan
giai khong gian) voi d§ phan giai 250 pixel
dé 1ap ban d6 cho Mali. Nghién ctru nay két
luén st dung MOD13Q1 NDVI cho phép lap
ban d6 tot hon so voi cac san pham toan cau
khac c6 tai thoi diém do.

Pé hiéu vé su thay d6i mua vu va dic
diém khi hau thuc vat hoc cdy trong thong qua
chudi thoi gian dién giai dit liéu chi sb thyc
vat cam ung tr xa (VI), cdc phuong phap
giam nhiéu tai tao lai dit liéu VI tam thoi dugc
st dung rong rai. Cac phuong phéap dua trén
bd loc, st dung bo loc dugc xac dinh trude dé
1ap dAy cac khoang trong va hiéu chinh dit liéu
da thoi gian trong ctra s6 di chuyén cuc bo,
chang han nhu b6 loc Savitzky, Golay (SG),
thuong dugc stir dung [35-39]. B6 loc SG thuc
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hién mot binh phuong ti thiéu trén mot tap
hop céc gia tri lién tiép trong mot cira s6 cb
dinh theo da thic & mot muc do nhét dinh
[40]. Chen et al. [35] st dung bo loc SG vao
mo hinh chudi thoi gian dé xay dung lai dit
liéu hinh anh MVC SPOT-VGT cua Trung
Qudc. Nghién ciru két luan rang SG mic du 1a
mdt phuong phap don gian nhung rat manh dé
loc nhiéu trong dit liéu NDVI. Nghién ciru ciia
Zhou et al. [41] so sanh hiéu suit ctua bon
phuong phap xay dung chudi thoi gian vién
thdm khéc nhau trén cac loai khong gian da
phat hién ra rang d6i voi khu vuc nhiét déi va
can nhiét d6i, SG mang lai két qua tot nhét.
pé chuyén dir liéu khi hau thuc vat hoc
duoc xay dung tir chudi thoi gian VI thanh
ban dd mo hinh, c6 thé chon céc phuong
phap phan loai khac nhau. Hoac 1a mdt cach
tiép can khong dugc giam sat hodc giam sat,
qué trinh nay cho phép tu dong hoa cac quy
trinh 1dp ban dd & cac mirc do nhét dinh.
Thuét toan phan loai cia May vecto hd tro
(SVM) 1a mot cach tiép can co giam sat
trong do cac mau dir lidu phai dugc thuc
hién dé kiém tra chudi thoi gian VI. Mang
SVM la mét may hoc dung cho céc van dé
phan loai dir li¢u [42]. M{t thudt toan SVM
phan loai dir li¢u bé“mg cach tim siéu mat
phang tot nhat phén tach tat ca cac diém dir
ligu ctia mot 16p voi cac diém cua 16p khac.
Foody va Mathur [43] da su dung phéan tich
phan biét, cdy quyét dinh, mang ludi than
kinh nhéan tao va thuét toan SVM dé phan
loai cac loai cay trong ¢ lang Feelwell, phia
Dong nude Anh tir hinh dnh trén khong. Ho
phat hién ra rang trong s6 bon thuat toan,
SVM cung cip d6 chinh x4c phén loai tong
thé tot nhat. K&t luan tuong tu vé do chinh
xac phan loai SVM ciing dugc rat ra tr mot
nghién ctu dugc thyc hién & Anh va Tay
Ban Nha boi Pal va Mather [44] khi so sanh



SVM véi mang tri tu¢ nhan tao va céac thuat
toan kha ning t6i da.

Tai Son La va bak Lak, do su phuc tap
ctia dja hinh va hé thdng tréng xen canh da
dang, va vi chua co bat ki ban d6 mé hinh
trong ngd co6 sin nao, chiing toi da diéu tra (i)
Str dung bd loc SG trong dir di€¢u dugc hi¢u
chinh t6i da (EVI) MODIS Terra MOD13Q1
dé tai cAu trac su bién dong thoi gian va/ hoac
dic diém khi hau thuc vat hoc cay tré)ng trén
toan tinh va (ii) sir dung hé thong phan loai
SVM trong chudi EVI SG min dé xac dinh
riéng mo hinh tréng ngo.

2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém thuc hién

Son La la mét trong nhitng tinh mién
ndi, bién gioi ¢ phia Tay Bac cua Viét Nam
V6i 1.405.500 ha dat ty nhién: trong d6 dién
tich dat nong nghiép 1a 190.070 ha chiém
13,52%; dét trong ngd 1a khoang 162.900 ha
(Cuc Théng ké tinh Son La, 2016), 1a tinh c6
dién tich trong ngd 16n thir 2 cta Viét Nam
nhung ning suat binh quan lai dat thap hon
nang suét binh quan chung cta ca nudc.

Khi hau Son La mang ddc trung cua
khi hau nhiét déi gié mua: mua hé néng am
mua nhiéu, mua déng lanh, co suong gid,
suong mudi, it mua va kho hanh. Nhiét do
trung binh thang cao nhit 12 28,3°C (thang 5),
thap nhat 1a 14,6°C (thang 1), trung binh nim
1a 21,9°C. Swong mudi thuong xay ra vio
thang 12 - 1 hang ndm. S6 gid nang thap nhat
vao thang 1 (90,6 gid) va cao nhit vao thang
5(218,6 gio). B6 am khong khi trung binh 1a
78% trong d6 thang thip nhit 1a thang 3
(74%), cao nhét 13 thang 7 (88%). Luong
mua trung binh hang nam 1575,6 mm, phan
bb khong déu, thang 2 va thang 3 gan nhu
khong c6 mua, khong du am cho cay trong
sinh truong va phat trién, c6 thé gay hai cho
cay trong, dic biét 1a cdy hang nam c6 b r&
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an nong, kha nang chiu han kém nhu 1a ngo.
Mua mua thuong tap trung vao cac thang 6,
7, 8 chiém dén 80% trong nam, luong mua
cao nhit vao thang 7 (437,8 mm/thang).
Nhing thang nay c6 thé xay ra x6i mon, rira
troi dat, han ché dén hiéu luc ctia phan bén
cho cay trong

Tinh Pak Lik nim & trung tdm cua
khu vyc vung Tay Nguyén, con dugc goi la
Tay Nguyén, Viét Nam. Ving bao gom 5
tinh Lam Dong, Pak Nong, Pik Lik, Gia
Lai va Kon Tum. Trong d6, Pk Lak la tinh
16n nhét va ndi tiéng vé san xudt ca phé
robusta, trdi cdy nhi¢t do1 va mdt ) cay
trong chinh nhu ngd, khoai lang (Ipomoea
batatas), sin (Manihot esculenta) va mia
(Saccharum docinarum). bak Lak cling 1a
tinh san xut ltia gao 16n nhat (Oryza sativa)
trong khu vue.

Tay Nguyén c6 kiéu khi hau nhiét doi
Savan v61 2 mua 10 rét, mua mua tir thang 5
dén thang 10, va mua kho tir thang 11 dén
thang 4. Nhi¢t do trung binh cua Dak Lakla
khoang 24.3 do C xuyén sudt ca nam. Tong
luong mua wdc tinh 12 1688mm va phan bd
khong déu. Thang 1 13 thang c6 luong mua
thip nhat, chi 3mm, nén khong thé trong bat
cu loai cay nao. Thang 8 la thang c6 lugng
mua cao nhit, nhan trung binh khoang
300mm

Tai Pak Lak, hau hét cac cdy trong
hang nim c6 mua vy bat dau vao cudi thing
3, va 4 va c6 thé kéo dai tir 4 dén 10 thang.
Vi duy, ng6 dugc tréng 2 vu trén nam. Vu thi
nhit bat dau vao thang 3 va thu hoach vao
thang 8, vu thir 2 dugc trong tiép vao giita
thang 8 va két thiic vao khoang thang 12 dén
gitra thang 1 ndm sau.

2.2. Phwong phap nghién ciu

Ban d6 thyc trang san xuat ngd cua tinh

duogc thyuc hién theo cac budce chinh sau day:



Buwéc 1: Thu thdp nguon di ligu diu
vao bao gom: anh vé tinh, dir ligu thuc dia
va so liéu thong ké

(1) Dz liéu anh vé tinh

Dé thu thap thong tin vé md hinh trong
ngo, dit li€u chi s6 thuc vat MODIS
MODI13Q!1 dugc tii xudng trong khodng
thoi gian tir 2003-2018. MOD13Q1 1a san
phim toan cau trong khoang thoi gian 16
ngdy, v6i do phan giai 250-m, cung cap ca
dit liéu NDVI va EVI. Ca MOD13Q1 NDVI
va EVI duoc tinh toan tir sy phan xa bé mit
khong gian theo 2 chiéu do bi che phil boi
nudc, may, mua, aerosol ndng va bong may
[45]. Theo nhan dinh ctia Didan [45], EVIc6
mét sd cai tién hon so voi NDVL EVI tbi
thiéu hoa sy bién dong cta phan xa mat dat
va duy tri do nhay trong diéu kién thuc vat
day dac. EVI ciing str dung dai xanh da troi
dé loai bo 6 nhiém khong khi gay ra boi khoi
bui va cac dam may diém anh phu.

Trong nghién ctu nay, MODI13Ql
EVI va dg tin cay pixel dugc tach va sép xép
lai hang nam trudc khi rng dung thuét toan
SG. Pixel reliability (46 tin cdy cua diém
anh) 1a chi s6 quan i chit luong cung cap
chat lugng diém anh pixel nhu hé théng xép
hang v&i gia tri nguyén 8 bit, kéo dai tir -1
dén 3. Gia tri 0 duogc str dung dé quét dé loai
bo cac pixel khong phu hop tir dit 1iéu EVI
géc trudc khi chung dugc nhap vao thuat
toan SG. Tat ca dir liéu MOD13Q1 EVI duogc
xtr li trude trong chuong trinh IDL.

(2) Piéu tra thuc dia

Khao sat dong rudng dugc tién hanh
v6i s6 lugng trén 2000 manh cua cac nong
ho san. TAt ca canh déng duoc lya chon ngau
nhién va khong dira vao ban do hay dir liéu
khong gian san c6. Vi tri dia 1i cia mdi canh
ddng s& duoc ghi lai bang may GPS Garmin
cam tay v6i d6 chinh x4c xap xi 6 mét. Ngoai
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ra, moi ho néng dan s€ dugc hoi thong tin chi
tiét vé& gidng ngd, thoi vu trong, phan bon,
quéan li mua vy, quan 1i dich hai va con trung,
nang suat thu hoach va quy trinh san xuat.

Buwéc 2: Chuén héa va phan tich dir
liéu

- Anh vé tinh quang hoc duogc hiéu
chinh khi quyén va loc bo nhiing gia tri pixel
khong dam béao chit lugng. Véi MOD13Q1
EVI, 16p dir liéu Pixel Reliability (d¢ tin cay
ctia pixel), cung cip truc tiép boi NASA
dugc st dung trong nghién ctru ap dung tai
Pik Lik va Son La véi tri nguyén 8 bit, kéo
dai tir -1 dén 3 va chi s dung pixel c6 gia tri
tin cay 1a 0.

- Dit liéu chi sd thuc vat da thoi gian
nay sau loai nhiéu duoc tap hop theo tung
ndm mot thanh nhiéu 16p, theo thir tu ting
dan ngay trong nim dé thyc hién quy trinh
lam muot va ndi suy bang thuat toan GS
trong cac ngdn ngir 1p trinh phu hop. Nghién
ctru cua chung t61 st dung IDL do kha ning
tién dung va tich hop cung ENVI — c¢6 chiic
nang hi¢n thi hinh anh song song. Thuét toan
SG duoc thé hién nhu sau:

vyt = TiEmn CiY i

j N

trong d6 Y 1a cac gia tri EVI ban dau tai
1 thoi diém, Y™ 1a gia tri EVI duogc tinh toan
tai thoi diém do, Ci 1a hé s cho gia tri EVI
thr i cua bo loc , N 1a s6 luong s6 nguyén,
tuong duong véi cira s6 1am min kich thude
(2m + 1) diém, trong d6 m 1a Y% chiéu rong
cua ctra s6 1am min.

- Ap dung mé hinh toan Savitzky-
Golay (SG) dugc thyc hién theo ba budc:

> Bu6c dau tién 1a bat dau udc tinh
gia tri EVI da thoi gian dya trén quy luat gia
tri theo mua gitra pixel muc ti€u va pixel 1an
can. Viéc nay cho phép nhom céc pixel gan
nhau trong cung 1 loai tham thyc vat, cho



phép ndi suy nhimng gia tri bi thiéu do chit
luong pixel khéng dam bao, duy tri d6 bién
dong gia tri EVI theo mua sinh trudng cua
tung tham thyuc vat.

> Budc thir hai 1a kién tao bo gia tri
EVI da thoi gian tam thdi méi bang cach tich
hop chudi thoi gian EVI gbc cua pixel muc
tiéu voi chudi thoi gian EVI vira duoc tao ra
tur budc 1.

» Budc ba la xay dung md hinh ndi
suy cho phép tiém cén tot nhat cac gia tri da
thoi gian EVI vira tao ra cua pixel bang céac
trong s6 tu diéu chinh duva trén gia tri trén
ctia EVI, han ché sai sé/nhiu khong thé
khéng ché.

Bwéc 3: Thiét 1ap ban dé phan bd
khong gian viing san xuit ngd

- Ban d6 phan loai Phan b6 khong
gian ving va thoi vu san xudt ngd tir dir liéu
da thoi gian NDVI/EVI sau khi ap dung thuat
toan SG dugc xay dung thong qua phép phan
loai Support Vector Machine (SVM). SVM
la mdt thuat toan thuéc nhom Supervised
Learning (Hoc ¢é gidm sdt) dung dé phan
tach dir liéu (Classification) thanh cac nhém
riéng biét.

- Viéc phan tach cac nhém tham thuc
phu cia SVM duoc dya trén viéc xac dinh
cac siéu mat phang - hyperlanes cho phép
phan tach t6i da (margin — duong thing song
tuyén phan tach) cac tap hop nhém tham thuc
vét thong qua huin luyén mé hinh su sai khac
nho nhét cua gia tri NDVI/EVI dai dién tai
cac khu vuc can tiép giap giira cac nhom.

Dirliéu vién tham
quang hoc NDVI/EVI Db tin cay pixel
da thét gian (n>=10 nam)

Anh phén gidi cao trong qué khir Théng tin rugng
tir Google Earth Pro phdng van GPS

| |
Y

Loai bd pixel chat luong kém -
nham anh NDVI/EVI theo ndm

v

Cac n tép dirliéu NDVI/EVI theo nam
(n=12..n)

Bd loc Savitzky-Golay

v

01 t&p NDVI/EVI loai nhiéu
{n nam)

Y

Lay mau phan loai cho
Support Vector Machine

A

2

Chay phan loai
Support Vector Machine

Y

va thai vu ngd

/ Ban do phan bd khong gian [ ¢

Danh gia
déchinh xic

Hinh 1. Quy trinh chuin héa phuc vu xay dwng phan bé khong gian va mia vu viing san xuét
ngd tir dir liéu anh vé tinh



- Pé huin luyén thuat toan phan loai
SVM, mét tap hop cac mdu khéa diém dnh
-“training samples” khac nhau thudc nhiéu
nhom tham thuc vat s€ dugc thu thap. Cac
mau khoa diém anh nay trén thuc té 13 mot
tap hop cac da giac, duoc thu thap dua trén
thong tin duoc cung cip tir cac canh dong
khao sat thuc dia GPS, két hop véi kién thuc
va dién giai cta cac chuyén gia vé bo dit liéu
da thoi gian EVI da dugce xay dung tir b loc
SG & trén va anh v¢ tinh c6 d§ phan giai
khong gian cao da thoi gian cé san trén
Google Earth Pro. Cac miu khoa diém anh
duogc phan loai thanh nhiéu loai tuy theo $6
loai tham thyc phu dién hinh cta cac khu vuc
nghién ctru bén canh ngo.

- Viéc chay phan loai SVM dugc thuc
hién bang cach str dung chirc ning tich hop
SVM trong nhoém phan loai dugc gidm sat
trong phan mém R.

- Sau khi phan loai, viéc danh gia do
chinh x4c ban d6 phan bd khong gian va thoi
vu ngd dugc thuc hién thong su dung thong
tin thuc dia tir cac diém GPS khong dugc st
dung dé 1ay thong tin thu thap khoa anh va s6
liéu thong ké vé tong dién tich dat trong ngd
tai cap huyén. Hé sd st dung 1a do chinh xéac
chung (Overall accuracy %), hé sé tuong
quan (r) va sai khac trung binh (RMSD).

3. KET QUA VA THAO LUAN
3.1. Két qua

* Két qud xdy dwng ban dé thuc trang
phin bé ving trong ngé tai Pik Lk

Phdn logi kiéu tham thuc vit bang bé
loc Savitzky-Golay

Két qua phan tich cho thiy co su khac
nhau gitta chudi gia tri EVI géc vabd loc min
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SG khi thé hién dit liéu san xuit ngd trong 2
vu. Dir liéu gdc bao gdm gia tri EVI am do
bi méy bao phu hodc diéu kién bj nhiéu. Hon
nira, trong dudng cong gbc, sb luong vu ngd
gﬁn nhu c6 thé xac dinh duoc, nhung moé
hinh do lai khong dugc xac dinh rd. Co
duong bao quanh khong rd rang giira giéng
ciy trong ndy véi gidng cdy khac. Trong khi
do, trong md hinh EVI da hi¢u chinh st dung
SG, gi4 tri 4m khong con ton tai nita, va vi
bd loc ¢o thé xac dinh su thay d6i mua vu
trong, nén ranh giGi giita cac loai cay trong
c6 thé duoc thiét 1ap cho toan day gia tri EVI
dua theo hoat dong hang nam cua n6. Gia tri
EVI cao nhat 13 0,68, dugc nhin théy tai diém
cao nhat cua giai doan trong ngd va dugc giir
nguyén trong qua trinh lam min (hi¢u chinh).

Ngoai cay ngo, cac loai tham thuc vat
che phu khéac ciing c6 dién tich 16n tai tinh
bak Lak la rung, cay bui, cdy ca phé, lta va
mot s6 cdy trong hang nam khac (nhu khoai
lang, san, V.V.).

O Hinh 3, rung thuong xanh c6 dac
diém duong EVI khac biét so v6i cac loai
thuc vat bao phu khac. Gia tri EVI cta rung
thuong xanh khong bao gio dudi 0.4, va dir
lidu thoi gian EVI cho thy sy on dinh cta
gia tri nay trong sudt cac nam. Su 6n dinh gia
tri da gay kho khan cho viéc phan dinh xem
lidu c6 bat ki mua sinh trudng nao trong tham
thuc vat bao phu nay khong.

Ca phé thudng c6 2 diém EVI cao nhét
mdi nim, mot 1a vao giai doan ra hoa, hai la
giai doan tai sinh truong sinh dudng do bi cét
tia. Su phat trién gia tri EVI ctia ca phé (Hinh
4) khéac so véi rung va lta véi gia tri trung
binh tai diém cao nhét (0.6) va c¢6 khoang
cach 16n tir ndm nay dén nam khéc.
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Hinh 3. Chudi thai gian 16 ngay EVI (trung tung) ciia ngd 2 vu, truéc va sau tng dung bj lec
Savitzky-Golay theo thoi gian (truc hoanh) giai doan tir thang 1 ndm 2013 dén thang 1 nim
2019. Puong goc tir anh vé tinh MOD13 1 EVI, mau dé la dwong chay qua b loc SG.

Chi s6 EVN da lim min

Rimg

Caphé -

Laa -

Ngay

Hinh 4. Chi s6 EVI da 1am min SG (truc tung) theo chudi thoi gian EVI 16 ngay cia céc lép thuc
vat: lba (rice), phé (coffee) va rirng thuwong xan,h (forest) theo thoi gian (truc hoanh) giai doan
2003 den 2009

Laa c6 thé c6 mot trong 2 diém EVI cao
nhét dya vao sb luong cac vu mua trong nam,
mdi vu kéo dai khoang 100-110 ngay. Chudi
gia tri EVI cling mo ta rd rang ranh gidi gitta
vu thtr nhat va vu th hai tai gia tri 0,1 (Hinh
4). Vy It thir 2 ¢6 dudng cong EVI rat dbc va
khoang céach hep gilra 2 mua vu va gia tri EVI
ctia nd dat cao nhét & murc khoang 0,9.

Puong cong EVI cua ngd gan giéng
nhu cua lua, nhung day rong hon vi mua vu
trong ngd kéo dai hon (Hinh 3). Vu ngd dau
tién cling bat ddu mudn hon vu lta. Vu ngo
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thir hai c6 diém dinh EVI thap hon so véi ngd
mot vi diéu kién trong it thuan loi hon.

Hién trang sin xuit ngd duwa trén
ban dd anh vé tinh

Ban dd 1 cho thdy ngd duoc trong
nhiéu nhéat tai 4 huyén trung nam, va huyén
Ea Sup & phan phia tdy bac cta tinh Dak Lak.
Cay trong 1au nam chiém wu thé 1a ca phé,
dugc trong ngdy cang nhiéu ¢ cac huyén
trung tdm. Rung thuong xanh 1a loai tham
thuc vat che phu chinh tai cac huyén phia
nam nhu Lak, Krong Bong va M’ Drak.



1:780,000

Chu gigi
[ Ranh giéi huyen
- Rirng thuéng xanh

Ca phé, cay CN 1au nam
varing cay bui rungla

- Nuwée mat

B s

Cay CN ngan ngay
Nga 2 vy

Ngd 1 vu

Ban dd 1. Hi¢n trang phan b ving trong ngd va cay trong khac tai ik Lik nim 2018 dwa trén
dir liéu anh vé tinh

Nghién ctru di tién hanh so sanh tong
dién tich ngo6 cua tung huyén dugc udce tinh
boi phan loai SVM va s liéu thong ké dién
tich ngd chinh thirc nim 2018. Theo ban d6
duoc xdy dung bai SVM, tong dién tich dat
trong ngd cua Pak Lik 12 91,735 ha, thip hon

khoang 8,200 ha so véi s6 liéu théng ké nim
2018. Theo tinh toan, SVM udc tinh thap di
khoang hon 2000ha cho mdi huyén Cu
M’gar, Krong Pak va Krong Bong; dong thoi
c6 nhiing huyén SVM udc tinh cao hon so
v6i thong ké trén 1000ha nhu Ea H’ leo,
Buo6n Bon, Ea Kar (Bang 1).

Bang 1. So sanh sé liéu téng dién tich tréng ngd theo huyén giira wéc tinh SVM va sé liéu théng
ké nam 2018 (don vi ha) tai Pak Lak

Thong ké huyén

Huyén SVM (2018) b léch
Bubn Ma Thuot 3,236 3,211 +25
Ea H’leo 16,567 15,320 +1,247
Ea Sup 6,200 5,468 +732
Krong Nang 6,611 7,866 -1,254
Krong Buk 1,569 1,872 -303
Buon Bon 8,601 6,710 +1,891
Cu M’gar 6,038 9,472 -3,434
Ea Kar 10,862 9,647 +1,215
M’ Dak 5,094 7,089 -1,995
Krong Pak 10,118 12,882 -2,764
Krong Bong 6,182 8,579 -2,397
Krong Ana 1,738 2,146 -408
Lak 4,307 5,332 -1,025
Cu Kuin 1,711 2,050 -339
Buén Hb 2,901 2,387 +514
Téng 91,735 100,031 -8,296

Két qua danh gia do chinh xac tong thé
cho ban db thyc trang san xuit ngd xdy dung
boi anh vé tinh va phan loai ciy trong SVM
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thé hién su trong dong khoang 74% véi cac
céanh dong xac thuc GPS. Trong s 235 canh
déng duoc xac nhan, 31 canh déng thude 1op



ciy hoa mau hang nim, 20 canh dong thudc
16p cay bui ca phé, 8 canh dong thudc 16p lta
va 3 canh dong thudc 16p canh dong rimg.

Do chinh x4c cla ban dd dién tich
trong ngd co thé dugce cai thién néu cac diém
GPS dugc phan bd déu trén toan tinh. Tuy
nhién, do nhimg khé khin di chuyén cho
chuyén khao sat thuc dia trong ngay mua,
thuce té, nhiéu diém GPS di duoc dit qua gan
nhau so voi d0 phan giai pixel 250m cua
MODI13Q1, vi vay khong thé thé hién rd rang
tat ca cac mo hinh trong ngd tai mdi huyén.

Chuing t6i ciing thay duoc dién tich vu
don 14 thach thire 16n dé 1ap ban d6 vi co su
nhiu tin hiéu EVI khi ngd dugc trong xen
canh véi cac cay hang nam khac nhu dau
xanh, san, khoai tay. Vi vy, str dung 46 phan
giai khong gian cao trong khoang thoi gian
thang 5 dén thang 7 hang ndm c6 thé b sung
ngudn ¢ gia tri cho MOD13Q1 EVI dé giai
quyét van dé nay.

Nhiing canh dong ngd nhé nam rai rac
trong canh quan kham ciing 1a nguyén nhan
dan dén wéc tinh sai 1éch dién tich ngd vi yéu
t6 6 phan giai cia MOD13Q1 chi 1a 250-m.
Nhiing hinh anh tir Google Earth Pro c6 do
phan giai khong gian cao nhung do phan giai

thoi gian kém nén rat kho dé phat hién loai
cdy trong va chudi cay trong trong lic anh
khong c6 san (vi du d6 bao phu may day dic
hodc tan sb di qua ving cay trong d6 cua vé
tinh 1a thap).

Pé danh gia phan loai SVM hoat dong
nhu thé nao phuc vu viéc xac dinh mo hinh
trong ngd trén SG hiéu chinh chudi thoi gian
EVI tai cAp huyén, chung t6i da danh gia dién
tich ngd ctia mdi huyén so véi sb liéu thong
ké truyén thong (Hinh 5). r = 0,94 duoc tinh
v6i RMSE = 1624 chi ra c6 sy tuong dong
rat cao vé dién tich trong ngd giira sb licu tir
ban dd va tir thong ké, cho thay viéc sir dung
dir liéu chudi thoi gian EVI két hop véi bo
loc min SG cho phép cung cép thong tin vé
dién tich trong ngd sém hon vi dit liéu chinh
thong hang ndm chi c¢6 sin vao thang 7 dén
thang 8 nam sau. Thong tin nay la gia tri quan
trong cho cic nha 1ap ké hoach, cac nha
hoach dinh chinh sach tir Trung wong dén dia
phuong dé cai thién cac quyét dinh cta ho
d6i v6i viée quan 1y san xuat ngd. Pong thoi,
cac doanh nghiép ciing c6 thé tham khao
thong tin dé 1én ké hoach san xuat kinh
doanh.

18.000
16.000
14.000
12.000
10.000
8.000
6.000 r
4.000 |
2.000 r

qun A yug 0dy) (ey) oSu Yo uiq

1 1 1 1 J

2.000 4.000 6.000 8.00010.00012.00014.00016.00018.000

Dién tich ngd (ha) theo liéu thong ké clia tinh Dk Lik

Hinh 5. Twong quan vé dién tich trong ngd (ha) theo wéc tinh phan loai SVM va sé ligu théng ké
nam 2018 caa 15 huyén tinh Pik Lak
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* Két qua xdy dung ban do hién
trang phan bd viing trong ngé tai Son La

tiép can nhu tai Pak Lik, chang toi da xay
dung duogc ban dd vé thuc trang ving trong
ngd tai Son La (Ban db 2).

Su dung cung phuong phép va cach

Chu giai
[ Ranh gisi huyen
Séng
DAt tréng va thd cu
B nNoo
Lua va cay tréng can khac
- Rirng
B Nuoc

Cay cong nghiép va &n trai

1:790,000

Ban dd 2. Hién trang phan b viing trong ngd va cay trong khac tai Son La nim 2018 dya trén
dir liéu anh vé tinh

3.2. Thao luan

Thuat toan loc Savitzky-Golay da
ching minh tiém ning 16n trong viéc tai cu
triic hd so EVI caa 7 loai tham thuc vat & Bak
Lak va Son La, trong d6 chi ra kho khan do
d6 che phu ctia ddm may 1a mot van dé noi
bat trong x4y dung ban d6 thuc trang san xuat
ngd. Bang cach tu thém cac gia tri pixel EVI
con thiéu va lam min duong EVI dya theo
ddc diém thoi gian vé gia tri d6 xanh ctia moi
loai thuc vat, Savitzky-Golay co thé phan
dinh mua vu trong ngd voi nhitng cdy trong
khac. Diéu nay rat quan trong do cac bién
phap canh tac rong rdi va hé thng trong trot

106

phirc tap trong mot canh quan thudng bién
d6i va canh quan dan xen cta Dak Lak va
Son La khién hé théng khoé xac dinh duogc
loai cay trong niao va noi chiung dugc trong,
dic biét 1a d6i voi nhimg cdy trong hang
nam. Do 1a 1i do tai sao, ban dd su dung dat
chinh théng [52] — dwoc cap nhat sau mdi 5
nam, khong thé cung cép thong tin chi tiét vé
cac loai cdy trong hang nim ma dia phuong
dang trong ngoai cay lGa (Ban d6 3, Ban dd
4). Trén thyc té, ban do thong ké chi c6 thé
cung cép thong tin twong ddi vé dién tich cac
loai cdy trong hang niam bao gdm ngd, va
thuong khong phan dinh duoc nhitng phan
dién tich bi bd hoang.



1:780,000

Chu giai
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[ Pt cay NN hang nam
[] ranh gi¢i huyén

Béan d6 3. Ban dé thong ké sir dung dat ndng nghiép cap nhat nhit dén thoi diém hién tai cia
Pik Lik (2015)
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Bén d6 4. Ban dé thong ké sir dung dat ndng nghiép cap nhat nhit dén thoi diém hién tai cia
Son La (2015)

MOD13Q1 EVI ¢6 nhing vu thé trong
viéc cung cép thong tin quan li sinh trudng
mua vu va su thay ddi tham thuc vat bao phu
trén quy mo l6n, tuy nhién do phan giai
khong gian gidi han & mtrc 250 m 1a trd ngai
16n trong viée tim kiém thong tin vé dién tich
khi kich thudc cua canh dong d6 nhoé hon
kich ¢& diém anh MODI13Q1 1a 6250 mét
vudng. Piéu d6 co nghia, bat ki ruéng ngd
nao co dién tich nhé hon kich thude diém anh
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s& khong xut hién trén ban dd do bi nhiéu
voi tin hi¢u/ gia tri EVI cua loai thuc vat bao
pha khic c¢6 wu thé hon. Hon nita nhiing
rudng ngd rai rac ciing s& khong xuat hién
trong qua trinh phan loai SVM do ban chat
tuyén tinh cta thuat toan SVM.

Phén loai SVM 13i tuyén tinh c6 kha
ning xay dung ban dé mé hinh trong ngd voi
tong do chinh xac 74% nhung bi mat gan
13% céc canh dong GPS xé4c nhan d6i vai cac



nhém cdy trong hang nam khac va 9% cho
nhom cay ca phé. Su suy giam dién tich trong
ban d6 anh vé tinh c6 thé do cac siéu mat
phing phan tach ngd va cac loai cdy trong
khac ¢ bién hep. Van d& nay c6 thé duoc
giai quyét bang 2 cach, thir nhat 1a chon mau
dai dién tdt hon vé6i su hd trg cua canh déng
ngo6 GPS tiéu biéu hon, dya trén phan bd trén
canh quan, tht hai bang cich so sanh véi
phan loai SVM 13i khong tuyén tinh khac.
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ANH HUONG CUA CHE PQ CHE SANG DEN SINH TRUONG, NANG SUAT VA
HAM LUQNG DUQC LIEU CAY RAU DANG DAT

Vi Thi Hoai*, Ninh Thi Phip*

1 NCS Khoa Nong hoc, Hoc vién Néng nghiép Viét Nam
2 Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam

TOM TAT

Nghién ctru nham xac dinh mirc che sang phii hop cho sinh trudng, phat trién, nang suat
va ham luong dugc chit cia cdy rau ding dat. Thi nghiém gém 4 cong thirc v6i cac mirc che
ludi khac nhau: (1) khéng che séng (100% anh séng), (2) che 25% anh séng, (3) Che 50% anh
sang, (4) che 75% anh sang trong diéu kién vu xuan va vy hé. Khi che sang & vu h¢ (khi cuong
d6 anh sang manh), giam 25% anh sang truc tiép da gitp cdy sinh trudng manh, cho ning suat
va dic biét 1a ning suat hoat chit ciia cay rau dang dat 1a cao nhét, dat 61,23 kg/ha saponin;
2,81 kg Vitamin C va 642,50kg chat chiét/ha. Trong khi d6, & vu xuan khi thoi gian dau sinh
truong cuong do anh sang thap, che sang lai lam giam kha ning sinh trudng, phét trién cta cay
va cong thic khong che sang cho nang suit sinh khoi, nang suat hoat chat 1a cao nhat 58,72 kg
saponin/ha; 2,97 kg Vitamin C va 617,64 kg chat chiét/ha. Mic du vé ham luong hoat chat
(saponin, vitamin C va chat chiét) trong diéu kién che sang cao hon cong thirc khong che sang.
Xét vé yéu t6 thoi vu, trong diéu kién vu hé ning suat hoat chat (khi che sang) c6 xu hudng cao
hon trong vu xuan.

Tir khoa: Rau déng dat (Glinus oppositifolius (L.), che sang, ning suat, chat lugng

EFFECTS OF SHADE ON GROWTHYIELD AND QUALITY OF GLINUS
OPPOSITIFOLIUS (L.)

ABSTRACT

A research that determination of the suitable shading regime for growth, yield, and quality
of Glinus oppositifolius was performed. Four 4 different shade regimes were applied: (1) Non-
shade, (2) 25% shade, (3) 50% shade, (4) 75% shade. In summer crop (strong light intensity),
25% shade application gave the vigorous plants and the highest green yield in Glinus
oppositifolius; especialy, gave the highest medicinal yield, reached 61.23 kg/ha of saponin; 2.81
kg of Vitamin C and 642.50kg/ha. Meanwhile, in spring crop, shade application reduced plant
growth and green yield in Glinus oppositifolius, whereas no-shade treatment gave the higher
green yield and medicinal yield reached 58.72 kg saponin/ha; 2.97 kg/ha of Vitamin C and
617.64 kg/ha.

Key words: Glinus oppositifolius (L.), shading, yield, quality

3 i . rong tai Viét Nam tir ving Pong bang Nam

I. DPAT VAN DE B, Nam Trung B (Phu Yén, Ddng Nai...)
Rau  ddng  dat  (Glinus  dén Béc Bo (Nam dinh, Ha Néi...) (V5 Vin
oppositifolius (L.) DC., ho Rau ding, Chi, 2012). O Viét Nam, rau ding dit duoc
Molluginaceae) 1a cdy dugce li€u phén bd dung lam thudc ha sdt, chita bénh vé gan va
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tri vang da. Cay c6 vi déng, tinh mat, co tac
dung kich thich tiéu héa, loi tiéu, nhuan gan
va ha nhi¢t. Hién nay, rau déng dat 1a mot
thanh phan ctia mot s ché pham thude didu
tri suy giam chirc ning gan, phong va ho trg
viém gan do thudc va hoa chit..nhu ché
pham Boganic ctia cong ty Traphaco (VS Thi
Thu Thuy, 2015) va c6 chira mot sé thanh
phan chira bénh ung thu (Chakraborty et al.,
2017). Tuy nhién, trong giai doan vira qua
viéc thu hai ngudn duoc liéu con phu thude
nhiéu vao tu nhién ma chua cé nhiéu céac
nghién ctru vé k¥ thuat gieo, trong ciy rau
dang dat. Hon nira cac nghién ctru gan day
m&i tap trung vao cac van dé vé dugc liéu va
cac cong dung 1am thudc ma chua co nhiéu
nghién ctru vé trong trot.

Trong thuc té, cay rau dang dat c6 thé
thich nghi véi nhiéu diéu kién song khac
nhau, c6 thé trong xen hodc trong thuan, tuy
nhién chua c6 két qua nghién ciru diéu kién
t6i uu cho cay rau déng dét. Vi vay, nghién
ctru anh hudng cia diéu kién canh tac dén
sinh trudng, ning suat va ham luong duoc
chat cia cdy rau dédng dat nhim hoan thién
k¥ thudt canh tac cay dugc liéu c6 gia tri nay
la yéu cau can thiét. O thuc vat, anh sang co
vai trd quan trong trong moi hoat dong sinh
1y, sinh hoa, trao ddi chit cta co thé thuc vat.
Nho c6 anh sdng ma cay thyc hién dugc qua
trinh quang hop, cung cidp mot ngudn cac
chét hitu co vo cung quan trong, da dang va
phong pht, théa man moi nhu cau vé dinh
dudng cua sinh vat (Lyr et al., 1982). Ngoai
ra, diéu kién chiéu sang khac nhau ciing anh
huéng dén su tong hop cac hop chét thir cap
trong cdy. Tur nhiing 1y do trén, nghién ctiu
nay duoc thyc hién nham xac dinh ché do che
sang phu hop gitp cdy rau dang dat sinh
truong va cho nang suét, cht luong dugc
liéu cao.
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Il. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién cau

Cay rau ddng giébng Phu Yén 1, duoc
gieo trong nha ludi (BO mon Cay cong
nghiép va cay thudc) dam bao du tiéu chuan
xuét vuon (cdy c¢6 3 — 5 14 that, 1-2 canh cép
1, chiéu cao tir 5—7 cm, khong sau bénh) tién
hanh dua ra vuon thi nghiém tai khoa Nong
hoc, Hoc vién Nong nghi¢p Viét Nam.

May do cuong do anh sang: Extech
Light Meter Model 401025 — ITALIA.

Tién hanh lam gian che cao 1,5m, su
dung ludi c6 mirc do che nang khac nhau va
do cuong do anh sdng & cac muc che ludi
khac nhau. Mot 16p ludi thua gidm 25%
cuong do anh sang; 2 16p ludi thua giam 50%
cuong do anh sang; 1 16p ludi day giam 75%
cuong do dnh sang (Sir dung ludi nhap khau
cua Thai Lan).

2.2. Phwong phap nghién ctu

Cdac cong thirc thi nghi¢m: CT1:
khong che sang (100% é&nh sang); CT2: che
sang 25%; CT3: Che sang 50%; CT4: Che
sang 75%.

Thi nghiém duoc bd tri theo khdi ngiu
nhién hoan toan véi 3 1an nhic lai. Mdi cong
thirc nhic lai 3 lan, kich thuéc mdi 6 cong
thie 12 Sm? (2 x 2,5 (m), khoang cach: cay —
cdy: 20 cm; hang — hang: 30 cm.

Cay rau dang dugc trong trong 2 vu: vu
xuan (15/2 d&n 15/6) vu hé tir 20/6 dén
30/10).

Toan bo cac cong thic dugce trong trén
nén phan bon (tinh/1ha): 2 tin phéan hitu co
vi sinh +60 kg N + 90 P2Os + 60 K>0.

Céc chi tiéu theo doi: Thoi gian sinh
truong, s6 nhanh/cay; duong kinh tan; sd
14/than; mau sic 14; nang sudt thuc thu
(tin/ha); Ty 1& twoi kho dugc 1dy mau va do



dém tai thoi diém thu hoach; Phan tich céc
chi tiéu chéat lwong: ham lugng chat chiét
theo phuong phap chiét nong s dung nude
lam dung méi theo dugc dién Viét Nam V;
Saponin tong s6 (%); bang phuwong phép
HPLC; ham lugng vitamin C (mg/100 g chat
kho) phan tich tai Khoa Cong nghé thuc
pham, Hoc vién Nong nghiép Viét Nam.

Phwong phap xir Iy s6 liéu

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

I1l. KET QUA VA THAO LUAN
3.1. Anh hwéng caa ché dd che sing dén
sinh trwdéng caa cay rau dang dat

Anh sang anh huong trong sudt chu ky
séng cua cdy tir khi hat nay mam, sinh
truong, phat trién cho dén khi cay ra hoa két
trai rdi chét di. Tuy nhién, mdi loai cay trong,
mdi giai doan c6 nhu cau vé cudng do anh
sang 12 khac nhau. Két qua nghién ctru vé anh
huong cua ché d6 che sang dén sinh trudng
clia cdy rau dang dét trinh bay tai bang 1.

Bang 1. Anh hwéng ciia ché dd che sang dén sinh truéng cia rau ding dat

cT (ngay) 1 (nhanh) tan (cm) (I&/thén)
Vu he

Khong che sang 128 11,10 88,88 295,0 Huyét du
Che sang 25% 130 12,70 90,90 316,7 Xanh tham
Che sang 50% 135 10,10 89,26 3104 Xanh nhat
Che sang 75% 144 8,50 82,10 285,4 Xanh nhat
LSDo.0s 10,49 1,02 7,51 28,70
CV% 39 4,8 43 4,8

Vu xuan
Khéng che sang 130 12,24 110 326,4 Huyét du
Che sang 25% 138 11,70 84,9 2917 Xanh tham
Che sang 50% 145 8,50 70,0 245,4 Xanh nhat
Che séng 75% 154 6,24 60,0 205,0 Xanh nhat
LSDo.0s 10,86 0,71 6,81 24 44
CV% 38 3,7 4,2 4,6

Két qua cho thdy, ché d6 che sang co
anh huong rat 16n dén sinh truong, phét trién
clia cay rau dang dat ké ca 2 vu.

Trong diéu kién vy he, & céc cong thirc
che sang da lam kéo dai thoi gian sinh truong
clia cay rau déng dat, cao nhat 1a cong thirc 4
td1 144 ngay, trong khi d6 cong thirc khong
che sang thoi gian sinh trudng 1a 128 ngay.
Khi che sang 25% thi cic chi sb vé sinh
truong déu cao hon so voi khong che séng
(s nhanh dat 12,7 nhanh cép 1/cay, duong
kinh tan 12 90,9 cm va s6 14 dat 316,7 13). Tuy
nhién, khi cuong do anh sang giam tiép &
cong thuc che 50% anh sang va 75% éanh
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sang lai [am gidm kha nadng sinh trudng va
phat trién cua cdy rau ding dat. Cac chi tiéu
vé s6 nhanh, duong kinh tan va s6 1a déu thap
hon so v6i dbi chig 1a khong che sang, thap
nhit 13 cong thic 4 (s nhanh cép 1 1a 8,5
nhanh/than, duong kinh tan dat 82,1 cm va
téng s6 co duge 1a 285,4 14).

Dic biét, s bién doi vé mau sic 14 the
hién 6 khi che sang trong vu hé. Mau sic 14
bién ddi tir mau huyét du (khong che sang)
sang mau xanh dam (khi che 25%) va mau
xanh nhat (khi che 50% va 75%). Wang va cs
khi nghién ctru trén cdy ché ciing cho rang
cuong d6 anh sang cao vao mua hé lam cho la



ché c6 mau vang va sic tb quang hop (diép luc
t6, neoxanthin, violaxanthin, phytoxanthin va-
carotene) giam do luc lap bi mét di mot phan,
cung v6i mang thylakoid. Mau vang cta 14 dan
mat di khi cay ché dugc che bong. N6 duogc coi
1a sy ngan chan cua luc lap va sdctd quang hop
trong 14 1am trc ché sinh téng hop protein, dan
dén sy tich tu cac axit amin ty do (Wang, K.
R., vacs.,2013).

Khi nghién ctru vé kha ning thich nghi
clia cdy rau ddng dat ¢ diéu kién ning nong,
tac gid Pham Van Ngot va CS (2015), cho
rang l4 cdy rau dang c6 sac t6 tim thudc nhom
antoxian co & biéu bi giup cay co thé thich
nghi voi diéu kién ning nong va kho han vi
sdc td nay 1am ting kha ning giit nudc cia té
bao khi kho han

Trong thi nghiém nay, & vu xuan, dau
vu cay gip diéu kién nhiét do, cuong do anh
sang thdp nén viéc che sang co tic dong
nguoc so véi trong diéu kién vu hé. Tong
thot gian sinh trudng cia cong thirc 4 kéo dai
154 ngay trong khi d6 cong thirc 1 (ddi
chtng) c6 130 ngay. Tuy tong thoi gian sinh
truong kéo dai nhung sé nhanh, dudong kinh
tan va so 14 ctia cong thic 4 lai thap nhét (sd
nhanh chi dat dugc 6,24 nhanh cap 1, duong
kinh tan 1a 60cm va s6 14 1a 205 14) va cao

Hinh 1a. Miu rau ding dit khong che sang
(vu he)
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nhét lai 14 cong thirc 1 (khong che sang) voi
s6 nhanh 12,24 nhanh/cay, dudng kinh tan
dat 110 cm va tong sb 14 co duoc 1a 326,4
la/than.

Nhu vay ché do che sang da tac dong
dén sinh truong phat trién cta ciy rau ding
dat rat 16n. O vu he, thoi gian du cdy sinh
truong phat trién, cuong d6 va nhiét do cao
cong thie 2 (che sdng 25%) giup cay sinh
truong, phat trién tot hon so voi cac cong
thirc con lai va thip nhét 1a cong thirc 4 (che
75%). Tuy nhién, & vu xuan thoi gian dau cay
sinh trudng phat trién lai gap diéu kién nhiét
d6, cuong do anh sang thip, khi che di luong
16n anh sang da lam cay sinh trudng, phat
trién cham gan nhu khong tang truong vé ca
chiéu cao, sb 14 va kha nang dé nhanh, cac
chi tiéu déu thap hon nhiéu so vé&i ddi chiung
(khong che). Sy dnh hudng cua cuong do anh
sang dén su téng hop céc sic to va ning suat
cdy trong ciing duoc cong bd boi cac tac gia
khac. Theo Lé Duy va Nguyén B4 Toan
(2014), & cay cai xoong cac tac gia cho rang
cdy nhan dugc 25% 4nh sang cho niang suat
cao nhét. Vi vay, viéc lya chon mua vy tréng,
thoi diém dé che sang va mirc che sang c6 y
nghia rat 16n, n6 quyét dinh dén ning suat
cua cay.

Hinh 1b. MAu rau diéing dit che 25% anh
sang (vu he)



3.2, Anh hwéng cua 4nh sing dén ning
suat cia cay rau dang dat

Dbi voi san xuat ndng nghiép thi muyc
dich cudi cung va quan trong nhét 12 dat duoc
hi€u qua kinh té cao, thu duoc san phﬁm Vol
nang suit cao, chit lugng t6t. Ning suat 1a co
s& dé danh gia kha ning thich tmg voi didu
kién sinh thai, kha nang tham canh.

Pdi véi rau déng dat, bo phan thu
hoach 14 toan cdy nén két qua tong hop céac
yéu td ciu thanh niang suit gdm: ning suat
twoi, nang suat kho, ty 16 kho/tuoi... cac yéu
t6 nay ngoai yéu td di truyén gidng thi diéu
kién ngoai canh, ky thuat cham soc 1la mdt
trong cac nhan t& quan trong cdu thanh ning
suat.

Bang 2: Anh hwéng cia ché dd che sang dén ning suit Rau ding dat

CTTD NSCT NSLT - r !\ISTT —
) ’ (g/cay) (thn/ha) Nangﬁsuat twoi Ty I kKho/twoi
Cong thac (tan/ha) (%)

Vu He

Khong che sang 176,24 29,37 20,55 10,0

Che sang 25% 179,05 29,83 20,70 10,2

Che séng 50% 162,26 27,04 18,87 9,5

Che séng 75% 156,25 26,04 18,20 9,3

LSDo,05 12,43 1,68

CV% 3,7 4,3

Vu Xuan

Khéng che sang 189,80 31,63 22,14 10,2

Che séng 25% 172,65 28,78 19,54 10,0

Che sang 50% 151,76 25,28 16,10 10,0

Che séng 75% 135,26 22,54 15,78 9,8

LSDo,05 9,62 1,63

CV% 3,0 4,5 -

O vu he, cong thirc 2 (che sang 25%)
cho ning suat ca thé (179,05 g/cay), ning
suat 1y thuyét (29,83 tin/ha), ning suét thuc
thu (20,70tin/ha) 1a cao nhat, thip nhat 1a
cong thic 4 (che 75%) voi ning suat ca thé
dat 156,25g/cay, ning suit ly thuyét (26,04
tan/ha) va ning suét thue thu 1 18,20 tdn/ha.
V& chi tiéu ty 1¢ kho/tuoi giita cac cong thirc
sai khac khong nhiéu, dao dong tir 9,3 -
10,2%.

Trong diéu kién vu xuan, cong thirc
cho ning suét cao nhat 1a cong thirc 1 (khong
che anh sang) & tat ca cac chi tiéu ning suét
c4 thé (189,80 g/cay), ning suit 1y thuyét
(31,63 tdn/ha) va nang suit thuc thu (22,14
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tan/ha) va cong thic 4 (khi che 75%) & vu
xuan ciing cho két qua vé ning suét 1a thap
nhat.
3.3. Anh hwéng ciia ché do che sang téi
chat lwgng dwoc li¢u cia ciy rau dang dat
DPéi véi cay dugc li¢u, bén canh céc chi
tiéu sinh truong, phat trién, ning suit sinh
khéi, danh gia chat luong thong qua ty 18
thanh phan cac hoat chit trong cdy 13 yéu to
v cung quan trong. Hoat chit chiu anh
huong rat 16n boi cac yéu td ngoai canh trong
moi truong sdng (Mohi Uddin, 2019). Vi
vay, bén canh viéc theo ddi céc chi ti€u sinh
trudng, phat trién chiing toi di tién hanh phan
tich ham luong chat chiét, Vitamin C va ham
luong saponin trong ciy rau ding dat & cac



cong thirc khac nhau va ¢ ca 2 vu trong. két
qua thu dugc ¢ bang 3.

Két qua nghién ctru trinh bay tai Bang 3
cho thay: che sang d3 anh hudng nhiéu dén ham
luong duoc liéu trong cdy rau dang dat. Khi
cang giam cuong do anh sang thi ham luong
duoc li€u lai tang 1én ¢ ca 2 mua vu tréng.

Vu he, ty 1€ hoat chét tdng dan khi giam
cuong do che sang, cong thirc 4 cho ham
luong duoc lidu 1 cao nhat (chat chiét dat
34,16%, saponin dat 3,12%), tiép dén 1a cong

thirc 3, cong thirc 2 va thap nhit 1a cong thic
1 v&i chat chiét co duoc la 28,35% va
saponin dat 2,67%.

Vu xuan, ham luong dugc liéu ¢ cong
thire 3 va cong thie 4 cho két qua cao nhét
(saponin dao dong tur 3,15% - 3,18%, chét
chiét dugc dao dong tir 34-35%), cong thic
2 va cong thuc 1 cling cho ty 1¢ duoc liéu 1a
thip nhit (saponin dao dong tir 2,6-2,8%,
chét chiét tir 27,35-29,43%).

Bing 3. Anh hwéng ciia ché d che sang dén ham lwgng saponin, vitamin C, chit chiét trong cay
rau dang dat.

Chi tiéu L . Ty Ié
Saponin Vitamin C Ch.%t NS twoi kty16} .
mg/100 g chiét P . NS hoat chat (kg/ha)
(%) chilt tuoi) (%) (tan/ha)  twoi
Céng Thic (%)
Vu hé Saponin Vitamin C Ch.‘f,t
chiet

Khéng che séng 2,67 1,24 28,35 2055 10,0 54,87 2,55 582,60
Che sang 25% 2,90 1,36 30,43 21,70 10,2 61,23 2,81 642,50
Che sang 50% 3,08 1,45 32,77 19,27 9,5 55,21 2,75 587,45
Che sang 75% 3,12 1,56 34,16 18,20 9,3 52,81 2,84 578,19
LSDg,05 0,18 0,10 2,58 1,39 5,03 0,23 54,98
CV% 3,1 3,7 4,1 3,5 4,5 4,2 4,6
Vu Xuén - -
Khoéng che sang 2,60 1,34 2735 22,14 10,2 58,72 2,97 617,64
Che sang 25% 2,80 1,26 29,43 1954 10,0 54,71 2,46 575,06
Che sang 50% 3,18 1,50 3506 16,10 10,0 51,20 2,41 564,47
Che sang 75% 3,15 1,42 34,16 15,78 9,8 48,71 2,24 528,26
LSDo 05 0,25 0,09 2,44 1,29 5,00 0,20 55,13
CV% 4,2 3,3 3,9 3,5 4,7 3,9 4,8

* Ghi ch(: Két qua dugc phan tich tai Phong thi nghiém trung tim KH & CNTP,

Hoc vién Nong nghiép Viét Nam

Tuy nhién xét vé ning suét hoat chat,
két qua chi ra & vu heé, mac du ham lugong
saponin va cht chiét & cong thirc 4 cho két
qua t6t nhat nhung ning suat hoat chit &
cong thire 2 (che sang 25%) lai cao nhit lan
luot 1a 61,23 kg/ha saponin; 2,81 kg Vitamin
C va 642,50kg chét chiét/ha. Vao vu xudn,
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che sang cho cdy rau dang dat 1a khong hiéu
quéa. O cong thirc khong che sang, ning suat
hoat chét dat cao nhit 1a 58,72 kg saponin/ha;
2,97 kg Vitamin C va 617,64 kg chat
chiét/ha. Xét vé yéu td thoi vu, trong diéu
kién vu he nang suét hoat chét c6 xu hudng
cao hon trong vu xuan.



Hinh 2. Miu rau ding dét thu hoach (vu xuan)

IV. KET LUAN

O vu hé giam 25% éanh sang truc tiép
da giup cay sinh truong tét, cho ning suat va
ddc biét 1a nang suat hoat chit cua ciy rau
dang dat dat cao nhét, dat 1a 61,23 kg/ha
saponin; 2,81 kg Vitamin C va 642,50kg chat
chiét/ha.

O vu xuén che sang lam giam sinh
truong, phat trién cua cay ¢ dau vy, nhung
ham luong hoat chat saponin, vitamin C va
chat chiét cao hon cong thic khong che sang.
Tuy nhién, ning suat hoat chit ¢ cong thirc
khong che sang lai cao nhat, dat 49,65 kg
saponin/ha; 2,559 kg vitamin C va 138,50 kg
chét chiét/ha.
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VAI TRO CUA DINH DUONG BO SUNG CHO RAU MUONG TRONG HE THONG
CA - RAU (AQUAPONICS)

Nguyén Thi Ngoc Dinh', Pham Tién Diing"", P6 Thi Thanh

! Trung tam Nong nghiép hiru co, Khoa Néng hoc, Hoc vién Nong nghiép Viét Nam
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TOM TAT

Dinh dudng hitu co trong hé thdng nudi ca — rau co thé khong du lidu luong dinh dudng
thich hop cho sy sinh truéng va phat trién cta rau trong hé thdng thiy canh. Vi thé, rau trong
hé théng ¢4 — rau c6 thé can phai bd sung thém dinh dudng. DPé xac dinh duoc loai dung dich
dinh dinh dudng va ndng d6 dung dich dinh dudng thich hop bd sung cho rau mudng chiing toi
tién hanh thi nghiém 1 nghién ctru anh huong cua 03 loai dung dich dinh dudng hitu co qua 1a
cho rau mudng 14 dung dich dinh dudng hitu co ty chiét xuat tir dong thuc vat, dung dich Chelat
hitu co va Hume. Két qua thi nghiém chi ra voi ndng do ¢ thi nghiém 1, khong c6 sy sai khac
vé cac dic diém sinh truong, ning suét va chat lugng cia rau mudng giira cac dung dich dinh
dudng bon qua 14. Bé danh gia 16 hon liéu c6 phai nong d6 dung dich dinh dudng phun chua
du tao ra sy sai khac, chiing toi tién hanh thi nghiém 2, 3 xac dinh nong do thich hop ciia dung
dich dinh dudng tu chiét xuat va dung dich Hume. Két qua thi nghiém 2,3 di chi ra ddi véi rau
mudng trong hé théng Aquaponic thi bd sung dung dich ty chiét xuat va dung dich Hume véi
ndéng do 1%, 2% tuong tng 1a t6t nhét cho sinh trudng, ning suit va chét lugng cia rau.

Tir khéa: Hé thong ca - rau, Dung dich dinh dudng hitu co, Nong nghiép hitu co, Rau muéng

The functional roles of additional nutrition to water spinach in the aquaponics system

ABSTRACT

In Aquaponics system, nutrients that are contained may not supply sufficient levels of
nutrients for vegetables development and growth in hydroponics, therefore, they need to be
supplemented. To determine kind of organic nutrient solution and the level of supplementation,
we conducted experiment 1 to evaluate the effects of 03 types of leaf-based organic nutrient
solution for water spinach, which is an organic nutrient solution extracted from plants and
animals, Chelat and Hume solutions. Results from experiment 1 showed there is no significant
difference in the growth characteristics, productivity and quality of water spinach between the
nutrient solutions applied to the leaves. To better understand whether the concentration of
sprayed nutrient solution is not enough to make a difference, we conducted experiments 2 and
3 to determine the appropriate concentration of the organic nutrient solution extracted from
plants and animals and Hume solution. The results from experiment 2 and 3 indicated that using
the concentration of organic nutrient solution extracted from plants and animals and Hume
solution are 1%, 2%, respectively are the best for growth, productivity and quality of water
spinach in aquaponics system.

Key words: Aquaponics system, Organic Nutrient Solution, Organic agriculture, Water
spinach
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PAT VAN PE

Theo b4o c40 m&i nhat ddu nam 2017,
mdi niam, Viét Nam c6 khoang 115.000
nguoi chét vi ung thu, twong ung 315 nguoi
chét mdi ngay. Theo s6 liéu nay, WHO xép
Viét Nam nam trong 50 nude thudce top 2 ctia
ban d6 ung thu thé gidi (Thay Hanh, 2016).
S6 nguoi méc bénh ung thu hién nay rit cao
tai Viét Nam co nhiéu nguyén nhan, mot
trong nhirng nguyén nhan do la dinh dudng
khong an toan, khong hop 1y: nhu khau phan
an c6 it hoa qua, it rau xanh, qua nhiéu chat
dam, dac bi¢t Ia md dong vat, lam ting nguy
co mic ung thu dai tryc trang va nhiéu ung
thu khac, thyc pham khong an toan 1a thic
an c6 nhiéu chat c6 kha nang gay ung thu nhu
dua mudi chira nitrat, nitrit gy ung thu thyc
quan, da day; gao mdc nhiéu aflatoxin giy
ung thu gan... (Nam Phuong, 2017). Mot
trong nhirng giai phap dé co thuc pham an
toan va chat luong cao la san xuat thyc pham
hitu co hoic theo nguyén tic hiru co nghia la
khong sir dung bat ky hoa chat ndng nghiép
nao trong san xuat (Pham Tién Diing va cs.,
2016; Nguyén Thi Ngoc Dinh va cs, 2015).
Trong rau - nudi ca (aquaponics) két hop
theo hé thong Aquaponics la mot trong
nhirng giai phap tbt dé c6 san pham an toan,
chat lugng cao va pha hop véi nhiéu diéu
kién san xuat nhu quy mé ho gia dinh &
nhitng noi khong gian hep (nha phd), nhitng
noi c6 nguon nude kho khin do hé thdng san
Xuit nay tan dung duoc nudc nudi ca tudi rau
va rau lai gop phan lam sach nuéc thai vé cho
nudi ca nén vura tiét kiém nuoc lai tiét kiém
ca dinh duong va lam sach moéi truong.
Trong hé thong aquaponic, cac san pham thai
ra tur ca dugc phén gidi boi cac vi sinh vat va
1a ngudn dinh dudng dau vao cung cip cho
hé théng thuy canh cho cdy trong phat trién
(Bosma va cs., 2017). Khi ciy trong sir dung
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luong san pham thai ra tir ¢4 cho cac hoat
dong hép thu, no s€ loc trong nudc tao diéu
kién thuén l¢i cho c4 sinh truong (Chevas va
cs., 1999). Vi thé, hé thdng nay cho phép ciy
trong sinh trudng, phat trién trong hé thng
thily canh ma khong can str dung phan bén
hoéa hoc, tiét kiém nudc tugi. Hé théng nay
¢6 thé cho san lugng cay trong gip 3 dén 6
lan so voi canh tac thong thudng trén cung
mot dién tich (Resh, 2004) va sir dung tiét
kiém nudc hon so voi hé théng nudi ca thong
thuong (Liang and Chien, 2015). Hé thong
canh tac c& — rau s& 1a mot giai phap bén viing
dé cung cap du ca va rau ciing nhu dap Gng
du nhitng thiéu hut vé thyc pham & nhiéu
nuéc chua phat trién va dang phét trién
(Bosma va cs., 2017).

Vén dé datrala tréng rau nhu thé nao,
dinh dudng cho rau ra sao trong hé théng
agquaponics, c6 can bd sung dinh dudng cho
rau khong, hién tai chua co cau tra loi thoa
dang. Andras va cs. (2016) chi ra rang nong
d6 dinh dudng dugc cung cip bai ca trong hé
thong canh tic CA- rau thp hon so vé6i hé
thong thity canh thong thuong, vi thé, can bo
sung thém dinh dudng theo cdc giai doan
sinh trudng clia cay trong. Do vay, muc tiéu
cua nghién ciru la xem xét viéc bé sung dinh
dudng bon 14 cho rau mudng cé vai tro, tac
dung nhu thé nao c6 khac so véi khong bo
sung dinh duong khéng toi sinh truong, phat
trién va nang sut rau muéng va tim duoc
noéng do timg loai dung dich dinh dudng
thich hop v6i rau mudng.

VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

Vat liéu nghién cau

Hat rau muéng va 03 loai dinh dudng
hitu co bo sung: Tu chiét xuat; Chelat hitu
co; Hume



Thanh phdn méi logi dung dich dinh
duwong hitu co nhw sau: Dung dich dinh
dudng tu chiét xuat duoc chiét xuit tir dong
thuc vat theo theo quy trinh cua Han Kyu
Cho va Atsushi Koyama (1997) (Nguyén Thi
Ngoc Dinh va cs., 2015); Dung dich dinh
dudng hitu co Chelat c6 dang long mau den,
véi thanh phan hiru co 30%; acid fulvic 15%;
acid Humic 1%va amino acid 1,8% (Alanine,
Aspartic acid, Cysteine, Cystine, Proline,
Serine, Arginine, Glutamic  acid,
Phenylalanine Hydroxiproline; Isoleucine;
Hystidine; Leucine; Lysine; Methionine;
Tirosine; Valine; Treinine); Dung dich TNC
Hume c6 ngudn goc tir My, véi thanh phan
18% Humic + Fulvic acids.

Phuwong phap nghién ctru

Thi nghiém 1 va 2 duoc thuc hién trén
hé théng aquaponic ¢ hai phan: Phan bé xay
dé nudi ca co dién tich 3,5 m2. Rau duogc
trong trén bé ndi bén trén bé ca co dién tich
mdi 6 thi nghiém 0,19 m?. Thi nghiém 3 duoc
thuc hién trén bé nhua nudi ca vai kich thudc
1 x 1,2 x 1 mét cho dién tich bé 1,2 m?; 2.
Phan bé trén dé trong rau thuy canh vaéi dién
tich 1,2 m?, mdi cong thic c6 dién tich 0,3
M2 Thi nghiém duoc bd tri theo kiéu khdi
ngiu nhién day di (RCB) véi 4 cong thirc, 3
14n nhéc lai (Nguyén Thi Lan va Pham Tién
Diing, 2006). Mat d6 nuoi ca trung binh 40-
50 con/m? tuong tmg 1kg cé gibéng.

Thi nghiém 1

Céng thire thi nghiém: CT1: d6i ching:
phun nuéc 13 (d6i chimg); CT2: Phun dung
dich dinh dudng chiét xuat pha v6i nong do
1%; CT3: Phun dung dich chelax htru co
(Hydrofulvic) pha loang voi nong d6 1%;
CT4: Phun dung dich dinh dudng Hume vé1
nong d6 pha loang 1%

Cac chy tiéu theo déi gom: Thoi gian
sinh truong (Thoi gian tir gieo hat dén nay
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mﬁm, thu hoach); Cac chi ti€u sinh truong
(Chiéu cao cay, s6 14/ cay, chiéu dai 14, sb
nhénh trén than chinh); Cac chi tiéu sinh ly
va chit luong (Dién tich 14 cudi cung, chi sd
SPAD: do béng may do SPAD 502, d Brix,
ham lugng NO3 trong rau (chiét bang nudc
néng, chung cat bang phuong phap Kjeldahl
v6i sy ¢ mat cia xuc tac hgp kim devarda),
Ning suat thyc thu.

Thi nghiém 2 va 3

B6 tri thi nghiém tuwong ty nhu thi
nghiém 1 nhung n6i dung cong thic thay doi
nhu sau:

Thi nghiém 2

Cong thic thi nghiém: CT 1: Phun
nuée 13 (d6i chimg); CT2: Phun dung dich
dinh dudng tu chiét xuat 1%; CT3: Phun
dung dich dinh dudng tu chiét xuit 2%; CT4:
Phun dung dich dinh dudng tu chiét xuat 3%

Thi nghiém 3

Cong thuoc thi nghiém: CT 1: Phun
nuée 13 (d6i chimg); CT2: Phun dung dich
dinh dudng hitu co HUME 1%; CT3: Phun
dung dich dinh dudng hitu co HUME 1,5%;
CT4: Phun dung dich dinh dudng hitu co
HUME 2%

Cac chi tiéu theo doi cua thi nghiém 2
va 3 gom: Céc chi tiéu sinh truong (Chiéu
cao cay); Cac chi tiéu sinh Iy va chat luong
(Dién tich 14, chi s6 SPAD: do bang may do
SPAD 502, ham lugng chit khé; Nang sut
thuc thu, d0 Brix, ham luong NOs™ trong rau
(chiét bang nudc néng, chung cit bang
phuong phap Kjeldahl véi sy c6 mat cua xuc
tac hop kim devarda)); Lai (thi nghiém 3).

Xur Iy 56 liéu

Cac sb lieu sau khi thu thap tir thi
nghiém s& duoc hiéu chinh va xtr 1y bang
phan mém thong ké IRISTAT 5.0 (Pham
Tién Diing va Nguyén Dinh Hién, 2010) va
Microsoft Office Excel.



KET QUA NGHIEN CUU VA THAO LUAN
Thi nghiém 1

Bang 1. Pdng thai ting truong chidu cao cia cay khi bé sung dinh dudng khac nhau

Pon vi: cm
oT Lial Lira 2
14NSG 21NSG 26NSG 9 NSTH 16 NSTH
CT1 18,772 39,102 57,572 24,432 40,22?
CT2 19,60° 38,732 58,832 23,22 41,362
CT3 18,532 38,832 56,672 24,502 40,722
CT4 17,30° 38,902 56,372 23,892 42,58%
CV(%) 5,90 2,00 2,80 7,10 3,50
LSDo.0s 2,18 1,55 3,16 3,43 2,88

Ghi chu: cac gié tri ¢ chir cai gidng nhau trong cung mot cot biéu thi sy sai khac khong ¢ y nghia va cac chit
cai khac nhau trong cuing mot ¢4t bi€u thi sy khac nhau c6 y nghia ¢ d6 tin cay 95%. NSG: ngay sau gieo,
NSTH: Ngay sau thu vu 1.

Tir két qué cita bang 1 cho thdy & ca hai dich dinh dudng. O vu 1, cécq cong thuc khac
vu theo ddi, ta thdy cac cong thirc khac nhau nhau ¢6 chicu cao cay thay doi trong pham vi
khong cho két qua khéc nhau, chiing to cay tr 56,37 cm dén 58,83 cm, tuy ?hién, su sai
rau mudng phat trién réat tét trong hé théng khic ¢ day khong c6 y nghia thong ké. O vy
Aquaponics, cong thirc dbi chimg khong 2, ta cing thay két qua twong tu, sy khac biét
phun dung dich dinh dudng khong c6 su sai gitra cac cong thuc khong c6 y nghia ¢ mirc
khac so v6i cac cong thirc dugc phun dung tin cay 95%.

Bang 2. Pong thai ra |a cia rau muédng trong hé théng Aquaponic.

Don vi: 1a
cT Lwa 1l Lira 2
14NSG 21INSG 26NSG 9 NSTH 16 NSTH
CT1 4,732 8,50° 9,27% 5,832 6,89°
CT2 4,562 8,10° 9,70° 5,89° 7,832
CT3 4,82 8,632 10,078 5772 7,50
CT4 4,432 8,272 9,102 5,502 7,110
CV(%) 5,30 4,70 5,00 3,30 4,00
LSDo.0s 0,49 0,79 0,94 0,33 0,51

Ghi chu: cac gié tri ¢ chir cai gidng nhau trong cung mot cot biéu thi sy sai khac khong c6 ¥ nghia va cac chit
cai khac nhau trong cung mdt cot bicu thi su khac nhau c6 y nghia & d¢ tin cay 95%. NSG: ngay sau gieo,
NSTH: Ngay sau thu vu 1.

Tur bang 2 cho thay, tai cac thoi diém 1% (CT3) cho s6 14 cao hon ¢6 ¥ nghia & mtc
theo ddi, hiu nhu khong c6 su khac biet gitta ~ tin €@y 95%.
viéc bd sung thém dinh dudng bon la va Chi sb diép luc 1a mot chi tiéu quan

khong dugc b sung dbi vai xuét hién sé 14 trong dé danh gia cdy trong, diép luc trong 14
trén cdy. Riéng tai vu 2, sau 16 ngay thu 1a c& may quang hop clia ciy gitp tao ra cic

hoach vu 1 ¢é su khac biét giira b6 sung cac vat chit hitu co, tao ra ning luong va nudi
loai dinh dudng va khong bé sung, trong d6 song cay. Ham luong diép luc con quyét dinh
b sung hai loai dinh duong: tu chiét xuét véi mau sic cua cay, néu cay bi sau bénh, bi thiéu
néng d6 1% (CT2) va Phun dung dich chelax hay thira dinh dudng déu thé hién trén mau
htru co (Hydrofulvic) pha loang vai nong do sdc cta 14 va anh huong truc tiép dén chét
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lugng di€p luc cta cay. Nhu vay, khi co quan
san xuét bi ton thuong thi khong thé cho ning
suét cao, chét lugng tdt. Chi s6 SPAD déanh
gid ham lugng chlorophyll trong 14 cay va la
yéu t6 anh huong tryc tiép toi kha ning

quang hop cua cay trong. Nhiéu nghién ciru
d3 cho thiy, c6 tuong quan giira chi sé6 SPAD
va cuong do quang hop ciia cdy trong (Zhang
and Oweis, 1998).

Bang 3. Chi s6 SPAD ciia rau mudng trong hé théng Aquaponic dwoc phun cac loai phan bén 14
hiru co khac nhau

cT Loal Lua 2
14NSG 21INSG 26NSG 9NSTH 16 NSTH
CT1 39,63% 42,80%® 49,572 44,16° 44,562
CT2 39,50% 44,20? 47,77% 44,08? 44,562
CT3 37,40% 42,45° 48,532 43,532 44,59*
CT4 36,40% 44,272 49,772 44,072 44,442
CV(%) 1,50 1,90 2,40 1,30 0,30
LSDo.0s 1,12 1,62 2,34 0,10 0,26

Ghi chu: cac gié tri ¢ chir cai gidng nhau trong cung mot cot biéu thi sy sai khac khong ¢ y nghia va cac chit
cai khac nhau trong cuing mot cot biéu thi sy khac nhau cé y nghia ¢ d6 tin cay 95%. NSG: ngay sau gieo,
NSTH: Ngay sau thu vu 1.

Qua bang 3 cho thiy mac dau cac cong
thirc duoc phun dung dich dinh dudng htru
co khac nhau va khong phun, nhung chi 6
SPAD khong cé biéu hién khac nhau co y
nghia thong ké gitra cac cong thic.

La la co quan quang hgp cua cay, trong
14 c6 diép luc voi hé sic té quang hop hap thy
anh sang va truyén nang lugng hap thu duoc
dé ¢b dinh CO; sau d6 tong hop tao thanh vat

chat hitu co cho cdy. Khi ting dién tich 14 cay
s& tang kha nang hap thu anh sang va ting
cudng d6 quang hop dé ting ning suat cho
cay.

Khdi lugng chat kho tich lity cua cay 1a
khdi lugng ctia cdy sau khi siy kho cdy trong.
Khdi lugng tich Iiiy chat kho ciia cay thé hién
strc hap thy dinh dudng ciia ciy trong hé
thdng Aquaponics.

Bang 4. Anh hwéng ciia cac loai phan bon 1a dén dién tich 14 cubi Cung (DTLCC) va khéi lugng
chit khé tich liily (KLCKTL) trong cAy rau mudng.

LAI (m?1&/m?bé mit)

KLCKTL (%)

CT

Laal Laa 2 Laal Lua 2
CT1 3,028 1,162 5,782 7,828
CT2 2,822 1,102 5,432 7,942
CT3 2,882 1,182 5,302 7,76%
CT4 2,912 1,042 5,642 7,390
CV (%) 4,90 7,90 4,80 1,80
LSDo.0s 0,28 0,18 0,53 0,24

Ghi chu: cac gié tri ¢ chir cai giéng nhau trong cung mot cot biéu thi sy sai khac khong ¢ ¥ nghia va cac chit
cai khac nhau trong cing mét ¢ot biéu thi sw khac nhau c6 ¥ nghia & d6 tin cay 95%.

Cung nhu cac chi tiéu nghién cuau trén,
hai chi tiéu theo doi trén bang la dién tich la
va % khdi luong chat khd tich iy cua cay

khong c6 su khac biét co y nghia théng ké
gitra cac cong thirc dwoc phun cac loai dinh
duong bon la khac nhau.



Bang 5. Anh hwéng cia cac loai phin bén 14 dén ning suat thuc thu (NSTT) ciia rau mudng

CT NSTT Lia 1 (g/m?) NSTT Lia 2 (g/m?)
CT1 1938,132 999,042

CT2 1956,25% 1038,622

CT3 1637,942 1090,322

CT4 1776,432 1031,902

CV (%) 8,70 4,30
LSDo.05 315,95 88,35

Ghi chit: cac gié tri 6 chit cai gidng nhau trong cting mot cot biéu thi su sai khac khong co y nghia va cac chi
c4i khac nhau trong cting mét cot biéu thi sw khac nhau ¢6 y nghia ¢ do tin cay 95%.

Qua bang 5 cho thiy ning suit cua rau
mudng giam dan tir vu 1 sang vu 2, mic do
giam kha nhiéu, giam tgi trén 60%. Tuy
nhién ¢ vu 2 rit ngan dugc thoi gian sinh

truong cua cay toi trén 30% nhung so sanh
voi vu thu dau thi nén trong lai sé cho ning
suat cao hon ma khong nén dé thu tiép vu 2.
Hiéu qua cua bd sung dinh duong la khdng
co y nghia

Béang 6. Ham lwgng NO3 va ham lwgng Brix trong cay rau muéng

cT Ham lwgng NO3~ Do Brix

(mg/kg) vu 1 Lua 1l Lira 2
CT1 69,49 2,87° 2,90°
CT2 166,63 2,97° 3,00°
CT3 209,17 3,002 3,00°
CT4 241,71 2,672 3,002
CV(%) 8,10 4,70
LSDo.05 0,40 0,28

Ghi chu: cac gi tri ¢ chit cai giéng nhau trong cing mot cot biéu thi su sai khac khong c6 ¥ nghia va cac chi
c4i khac nhau trong ciing mét ¢ot biéu thi sw khac nhau c6 ¥ nghia & d6 tin cay 95%.

Nitrat 1a dang chit dam hién dién
trong rau. Su dung luong nitrat it hoac vua
du s€ gitip cho rau c6 mau xanh, nhin dep
mat. Luong nitrat ¢6 thé tich liiy trong moi
loai rau, phu thudc vao nhiéu yéu t. Su ¢6
mat cua nitrat trong ndng san s€ anh hudng
x4u dén strc khoe con ngudi va du luong
nitrat trong mo thuc vat vugt ngudng an
toan dugc xem nhu 1a mot doc chat. Panh
gia chat luong rau théng qua do do Brix va
phéan tich ham lugng Nitrat trong cay cho
thay su khac biét vé d6 Brix gitra cac cong
thirc phun dinh dudng bé sung khac nhau la
khong cé y nghia. V& ham lugng Nitrat c6
khac biét dang ké giira cac cong thirc dugc
phun bé sung dinh duéng va khéng duoc bd
sung, nhung tat ca déu nam dudi ngudng
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cho phép cua mic an toan da quy dinh dbi
V6i rau (Quyét dinh s6 99/2008/QD-BNN
ngay 15/10/2008 cia BO NN & PTNT vé
gidi han toi da cho phép ctia mot sd vi sinh
vat va hoa chat trong mot s6 san phém rau,
qua, che).

Nhu vdy, co thé thdy trong cdy rau
mubng Aquaponics ta khong cin bd sung cac
loai phan bén 14 hitu co ma cdy van cé thé
phat trién tét. Tuy nhién, tir két qua nghién
clru ciia Valentina va cs. (2018) cho rang néu
trong cay trong hé thong aquaponics thi can
b6 sung thém dinh dudng cho cdy tir bén
ngoai. Pac biét 1a ddi véi rau an 14 thi can
thiét phai bo sung dung dich dinh dudng hiru
co (Andras va cs., 2016). Vi thé, chung t6i
dit tiép cau hoi trong nghién ctru cua ching



t6i liéu viéc bo sung dinh dudng nhu & thi
nghiém 1 c6 phai la chwa du dé cho cay sinh
truong, phat trién tot hon so v6i khong bd

Thi nghiém 2

sung? Tur d6, ching t6i da tién hanh thém 2
thi nghiém dé tra 10i cau hoi dat ra.

Bang 7. Anh hwéng cia dung dich dinh dwéng tw chiét xuat dén sinh trwéng, phat trién cia
rau mudng trong hé théng aquaponics

Chiéu cao cay Dién tich 14 (m? SPAD Khdi lirgng chat

Cong thirc (cm) la/cay) khé tich liy (%)
Ltra 1 Lta 2 Ltra 1 Lia2 Lta 1 Lta 2 Lual Ltra 2
CT 1(P/c) 48,1° 38,2° 1,8 1,9° 47,3° 41,8° 4,5° 4,6°
CT 2 (1%) 54,82 42,77 2,12 2,42 51,78 46,92 6,42 5,22
CT3 (2 %) 51,6 40,42 1,8° 2,28 50,12 44,7° 5,3 5,1%
CT4 (3 %) 49,9bc 39,6% 1,9% 2,1% 47,6° 43,0 5,4 4,5°
LSDO0,05 2,41 3,3 0,26 0,42 1,76 2,05 0,7 1,08
CV% 2,4 4,1 6,9 10 1,8 2,3 6,4 111

Ghi chu: cac gia tri ¢ chit cai giéng nhau trong ciing mot cot biéu thi su sai khac khong c6 ¥ nghia va cac chir
céi khac nhau trong cling mot c¢ot biéu thi sy khac nhau c¢6 ¥ nghia & do tin cay 95%.

Két qua bang 7 cho thay, cong thirc 1
(CT1) str dung dung dich dinh dudng hiru co
tir chiét xudt v6i ndng d6 1% cho cac chi tiéu

vé chiéu cao cdy, dién tich 14, chi s6 SPAD,
khéi lwong chét kho tich lily cao nhét va sai
khéc c6 y nghia so véi cong thue khong phun
va cac cong thirc con lai.

Béng 8. Ning suit va chit lwong rau mudng tai cac ndng d¢ dung dich dinh dwéng tw chiét xuit

khac nhau
R i NSTT (g/6) Brix NOs (mg/kQg)
Cong thire Liral Lira 2 Lial  Lta2  Lual Lita 2
CT 1(P/c) 247 5° 197,9° 2,0° 2,5° 69,5
CT 2 (1%) 339,42 323,32 3,02 3,22 181,5
CT3 (2%) 296,4° 251,7° 2,62 2,8 314,6
CT4 (3%) 263,90¢ 222 5b 2,4b¢ 2,6° 416,3
LSDO0,05 34,24 56,95 0,4 0,15
CV% 6,0 11,5 79 2,6

Ghi cha: Cac gié tri ¢ chir cai gidng nhau trong cting mot cot biéu thi su sai khac khong co y nghia va cac chir
cai khac nhau trong cuing mot cot biéu thi sy khac nhau c6 y nghia & d¢ tin cay 95%.

Béng 8 thé hién nang suat thyc thu ctia
rau mudng & cc cong thie. O ca 2 vu cong
thirc 2 (CT2- phun dung dich tu chiét xuét
v6i nong dd 1%) cho ning suat cao nhat va
sai khac ¢6 y nghia so vdi cac cong thuc con
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lai. B¢ Brix cua rau ciing dat cao nhét & CT2
& ¢4 2 vu thu hoach. Tét cé céac cong thuc déu
cho ham lugng NOs™ nam trong ngudng an
toan voi rau mubng. Trong d6 khi ting ndng
d6 dung dich dinh dudng hitu co ty chiét xuat
thi ham luong Nitrat c6 xu huéng ting dan.



Thi nghiém 3

Bing 9. Anh hwéng ciia nong dd dung dich dinh dudng hiru co HUME dén sinh trwéng, phat
trien cia rau muong trong hé thong aquaponics

Chieu cao cay cuoi

Dién tich 1a (m?

SPAD Ham lwgng chat

Cong thirc cung (cm) la/cay) kho tich liy (%)
Lual Lua?2 Lual Lua?2 Lual Lua?2 Luaal Lua?2

CT 1(P/c) 20,20° 20,21*  0,46° 0,61° 39,99*°  40,79* 0,87° 0,882
CT 2 (1%) 21,70° 23,220 0,44* 0,517 42,69° 42,42 1,007 0,982
CT3(1,5%) 24,63° 22,942 0,492 0,602 42,36  42,97° 1,112 1,022
CT4 (2%) 34,434 28,31* 0,51° 0,522 43,15  43,39*  1,16° 1,032
LSDO0,05 1,06 6,96 0,72 0,14 0,85 1,08 0,10 1,112
CV% 3,10 16,10 7,60 9,90 1,00 1,30 5,20 1,12

Ghi cha: Céc gid tri ¢ chir cai gidng nhau trong cting mot cot biéu thi sy sai khac khong c6 ¥ nghia va cac chir
cai khac nhau trong cuing mot cot biéu thi sy khac nhau c6 y nghia ¢ d6 tin cay 95%.

Két qua & bang 9 cho thiy, khi ting
noéng d6 dung dich dinh dudng hitu co Hume
déu 1am ting cac chi tiéu chiéu cao cay cudi
cung, dién tich 1, chi sé SPAD va ham luong
tich lity chat kho. Déi véi chiéu cao cdy 6 vu
1, cong thirc 4 (CT4- ndng d6 dung dich dinh
dudng hitu co Hume 2%) cho chiéu cao cdy
cao nhét va sai khac c6 y nghia & muc y nghia

95% so véi cong thirc con lai. Dién tich 14 &
cac cong thirc khac nhau khong sai khac co y
nghia. Khi phun dung dich Hume da [am tang
chi s6 SPAD cuia rau mudng so v6i cong thirc
d6i chimg. Ham luong chét kho tich liy ¢
cong thirc phun dung dich dinh dudng Hume
sai khac khong c6 y nghia so v4i cong thirc
d6i chimg.

Béing 10. Niing suét va chit lwgng rau muédng tai cac nong do dung dich dinh dudng hitu co
HUME khéac nhau trong hé thong aquaponics

. i NSTT (g/0,3 m?) Brix NOs (mg/kQg)

Cong thire Lua 1 Lia 2 Lia 1 Lira 2 Lia 1 Lira 2
CT 1(Ple) 332,147 246,907 6,667 6500 29310 243,50
CT 2 (1%) 425,55 268,90° 7,30° 6,86° 32320 344,30
CT3 (1,5%) 454,29 286,00° 7,36% 7.06° 432,80 434,00
CT4 (2%) 551,33° 388,98" 7,56% 750° 498,60 48340
LSDO,05 50,48 42,22 0,65 0,35
CV% 5,70 7,10 4,60 2,50

Ghi cha: Céc gid tri ¢ chir cai gidng nhau trong cing mot cot biéu thi sy sai khac khong cé ¥ nghia va cac chir
cai khac nhau trong cung mot cdt bi€u thi sy khac nhau cé y nghia ¢ do tin cay 95%.

Béang 10 cho thdy ning suat thuc thu
cua rau muéng & ca 2 vu déu dat cao nhat &
cong thic 4 (CT4 - phun dung dich dinh
dudng Hume v6i ndng d6 2%) va sai khéc co
v nghia so vi cac cong thire con lai. DG Brix
cling cao nhit & cong thic 4 so véi cac cong
thirc con lai. T4t ca cac cong thirc déu cho
ham lugng NO3- trong ngudng an toan cho
phép dbi voi rau mudng & ca 2 vy thu hoach.
Nhu vy chi can bd sung dinh dudng Hume
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v6i nong dd 2% 1a hop 1y (dd co niang suat
kha cao), néu ting ndng do nita s& lam cho
ham luong NO-3 ¢6 nguy co vugt ngudng
cho phep.

Két qua thi nghiém 2,3 khi sir dung
dung dich dinh dudng hitu co ty chiét xuit
va Hume phun qua 14 vdi cac nong d6 khac
nhau déu cho su sai khac co y nghia giita cac
cong thuc va déu cho cac chi tiéu sinh
truong, ning sudt va chat lwong tot hon so



v6i cong thuc khong phun bd sung dinh
dudng. Didu nay chimg té kiém chimg phu
hop vé6i két qua cua Valentina va cs. (2018)

va Andas va cs. (2016) 13 can phai bd sung
thém dinh dudng cho ciy trong trong hé
thdng aquaponics.

Bang 11. Hach toan kinh té cho thi nghiém 3 cho 5 lira rau trong vong 4 thang (tinh cho 1,2 m?

bé c4)

STT Chi tiéu S6lwgng Ponvitinh  Pon gia(d) Thanh tién (d)

Thy 1 Rau 6 Kg 20000 120000
9 2 Ca 5 Kg 80000 400000

Tong thu 520000

1 Gidng rau 1 goi 10000 10000

2 Gidng ca 1 Kg 100000 100000
Chi 3 Thirc an cho c4 5,4 Kg 15000 81000

4 Phan bon la 0,1 Lit 140000 14000

Hume

5 Tién dién 34 Sb 2000 48000
Tong chi 253.000
Lai 267.000

Tir bang 11 cho thiy, tréng rau mudng trong hé théng aquaponics c6 bo sung dung dich

dinh dudng hitu co Hume trong vong 4
thang ta c6 thé thu 13i 267.000vnd/1,2 m2 bé
ca. Néu tinh cho dién tich 1000 m2 bé cé c6
thé cho 13i 267.000.000d/4 thang.

KET LUAN

Trong rau mudng trong dicu kién
aquaponics can bd sung thém dung dich dinh
dudng tu chiét xuat voi nong d6 1% va dinh
dudng hitu co Hume véi nong d6 2% la thich
hop va cho ning suit rau cao nhat. Lia 1
phun 3 lan, lira 2 phun 2 1dn, mdi ldn phun
cach nhau 7 ngay. Néu trong rau mudng
trong hé thong aquaponics c6 bd sung dung
dich dinh dudng hitu co Hume trong chu ky
nudi trong 4 thang c6 thé thu 13i 267.000.000
d/1000 m2 dién tich bé c4 va rau.
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