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Identification of drought resistance of two transgenic wheat lines with W23 gene
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Abstract: Two Ts transgenic wheat lines G19 — X59 and G19 - X61 with W23 gene were used as materials, 15%
PEG — 6000 was used to simulate the drought stress in hydroponic culture, the root development characteristics of trans-
genic wheat lines and photosynthetic physiology indexes related to drought resistance were investigated. The results indi-
cated that photosynthetic rate ( Pn) and transpiration rate ( 7r) of all the wheat materials decreased under drought stress,
whereas those of the transgenic wheat lines were not significantly changed. The Pn and Tr values of transgenic wheat
lines were extremely significantly higher than that of the control Jimai 19. The transgenic lines were also found to have
more developed root system than the control under both normal water supply and drought stress treatments. There were al-
so extremely significant difference in total root length, root surface area and root volume between transgenic lines and the
control. The results showed that the transgenic lines G19 — X59 and G19 — X61 could maintain high level of photosynthe-
sis and thereby have strong resistance to drought stress.
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Table 1  The changes of Pn and Tr in transgenic wheat lines with W23 gene under drought stress

JeE R Pn/(pmol CO,»m™2+s71)

Photosynthetic rate

R ()

ZEMEHZ Tr/(mmol H,0 m~ 25~ 1)

Transpiration rate

Varieties( lines)

1E#HEK (CK)

Normal water supply

T5re (D)

Drought stress

T5re (D)

Drought stress

IEH K (CK)
Normal water supply

G19 - X59 17.6+0.13 11.9+0.10" " 9.84+0.49%4 3.54+0.025" "
G19 - X61 17.1+£0.99 12.2+0.80" ° 9.75+0.289 3.61+0.208" "
W Jimail9 17.7+0.59 9.3+0.28 9.29+0.532 2.57+0.123

T RPEUEN 3 D EE M PIME « AR «  BREFH(P<0.05); * » :Z2RWEF(P<0.01); FEHMFA.

Note: The data in the table are means = SD; * : Significant difference (P <0.05) ; * * : Extremely significant difference (P <0.01) ; The same is as

in the following tables.

2.3.1 MREK FHRANERRRRSDKENAD
B UL 2, FEIE F K AT R a8 A B, B L R /N
EMRAMWR DK ES ZA S, B2 R0
E(P<0.01), fEIEHHKAHT, G19 - X59 F1
G19 — X61 AIHL R 3301 L 32 AR i AP S 60, 97 % F1
32.95% , MET R A A # T, HAR R B 505
ZAR RPN 36.55% F1 36.91%

2.3.2 AR EEBAR NR2LIEH, FEIEHF K
FT S P K oAb B8R 2 3 RN fR &R AR
RORMAL R TZASM, H2ZEREEE (P <
0.01), 7EIEHHKALFE TR, G19 - X59 1 G19 - X61
(AR 2R 53 T AR 0 ) L 52 A o e 3 - 59 . 54.9% Fi
35.95% , MET R A AT, HAR R B F im0
S L2 AR S R i 32.94% 1 39.15%
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Table 2 The changes of total root length and root surface area in transgenic wheat lines with W23 gene under drought stress

R 1K Total root length/em

MRZR BN Total root surface area/cm?

1
Ve ) DK (CK) T 5B (D) ER (GO TR (D)
Normal water supply Drought stress Normal water supply Drought stress
G19 - X59 11077.7 +1125.9" ~ 8961.9+779.6" " 385.9+7.0"" 290.6+8.2""
G19 - X61 9149.5+£462.2" * 8985.8+34.47 " 328.9£2.177 304.1£9.6" "
B 19 Jimail9 6882.0+367.8 6563.1+565.2 241.9+0.5 218.6+11.6

2.3.3 M EAR HERIALUAEWE, 5EER/N
22 MR AR R BRI S 2 E R B S — A FEIE R
BEACHIT 5B A B R K 73 AE BET e BE PR/ INE R &R
MR K T2 R Fp, H2Z R B E (P <
0.01), 7EIEWHKALHE TR, G19 - X59 1 G19 - X61
RT3 50 LU AZ A2 St R 184 010 2623 9% F11 41.80%
MAET S E AT, AR R SR T 501 L A2 445
RGN 67.419% F1 55.05% .

2.4 FEMBEXNEER/NEM EHS REEYE

=oAL

24.1 i3I FTfFE TRPESWHE
PR AR R . R 4T LA N
FER/INFZ MR R A 3 43 B 5 T FE AR PR K 43 Ak
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TEIEHHEK AT, G19 - X59 #l G19 - X61 fi L |
By L T 5 43 ) L A2 AR PR R 68 46% il
54.80% .53.57% 1 36.14% , i7E T S a L B R,
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1 68.37% .67.45% %1 70.33% .,
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Table 3 The changes of total root volume in transgenic wheat lines

with W23 gene under drought stress

HZ BT Total root volume/cm®

E#fEK (CK) 58 (D)
Normal water supply Drought stress

A ()

Varieties (lines)

G19 - X59 5.1+0.25"" S 040,49 *
G19 - X6l 5.840.35" 4.6+0.36""
2 19 Jimail9 4.1+0.15 3.0+0.32

242 HRAEESEERTE WMESHLIAEN, BN
INFERR R IR R T H A PIRIK 7 A B R 3
TR, HERWEE (P <0.01), 7E1EH it
KALFF ,G19 - X59 F1 G19 - X61 MM R ff & 15
A3 T HE 2 AR S b4 v 85 84.% T 59.36% .63 .34 % FlI
63.90% , MFET R bR , HAR R & T 54
LG AZ A R 4R R 81.17% 1 69.90% .70.35% i
40.34% ,
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Table 4 The changes of aboveground fresh and dry weight in transgenic wheat lines with W23 gene under drought stress

i 3R/ T Aboveground fresh weight/g Hi 3543 T 5 Aboveground dry weight/g

Al (FR)

1E#HEK (CK) T2t (D)

Normal water supply Drought stress

EH Uk (CK) TR (D)
Normal water supply Drought stress

Varieties(lines)

G19 - X59 7.63+0.43" 7 5.64+0.61"" 1.03+0.04™ " 0.88+0.02" "
G19 - X6l 7.01+0.67"" 5.78+0.09" " 0.92+0.08" " 0.90+0.01" "
B 19 Jimail9 4.53+0.42 3.43+0.02 0.67+0.04 0.53+0.05

x5 TEREBHETH w23 ZERNERRZNRRAEE. TELWL

Table 5 The changes of fresh and dry weight of root in transgenic wheat lines with W23 gene under drought stress

HREEH Fresh weight of root/g T Dry weight of root/g

o

Ve EH K () R (D) R B (CR) T RBA(D)

Normal water supply Drought stress Normal water supply Drought stress

G19 - X59 6.04+0.61"" 5.31£0.94"" 0.20+£0.03" " 0.19+0.02" "
G19 - X61 5.18x0.72" " 4.98+0.26"" 0.20+£0.02" " 0.15+0.02"
B 19 Jimail9 3.25+0.44 2.93+0.43 0.12+0.01 0.11+0.03
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