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Fig.2 Leaf water potential of Hanyou 113(HY113)

and Yangliangyou 6 (YLY 6) under traditional flooding (F),
saturated (S) and drought treatment (D) at BS

(booting stage) and MS (milky stage) growth stages
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Table 1 Leaf water potential of different leaf positions of HY113 and YLY6 under different water treatments
(F:Traditional flooding; S:Saturated treatment) at BS (booting stage) and MS (milky stage) growth stages
i iy Qb ¥ g BS FLEAM MS
Variety Treatments DI D2 D3 D4 DI D2 D3 D4
F —0.69a —0.69a —0.60a —0.70a —0.47a —0.40a —0.28a —0.46a
HY113
—0.73a —0.80a —0.71ab —0.76a —0.45a —0.41a —0.36ab —0.44ab
F —1.10b —0.76a —0.80¢ —0.83a —0.94b —0.62ab —0.66bc —0.66bc
YLY6
S —1.18b —0.81a —0.82¢ —0.92b —0.85b —0.83b —0.61c —0.65¢

A RPARR F R R R AE S UK T 278 E ., DL 1Bt ;D28 2 nf5D3. /8 3 nf5D4 .8 4 1f, T,

in the same column indicate significant differences at the 5% level.D1:Flag leaf; D2:2nd leaf; D3:3rd leaf;

as follows.
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treatment; D:Drought treatment; JS:Jointing stage; BS:Booting
stage; HS:Heading stage; MS:Milky stage. The same as follows.
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Fig.3 Air -leaf temperature gap of HY113 and YLY6 under
different water treatments during different growth stages

eF-HY 113
r eS-HY 113

sD-HY 113

a

B

eF-YLY6
BS-YLY6
oD-YLY6

SPAD

BS
H BT Growthstage

JS“

B4 FAEAAKSLETEMR 113 NEHEMK S
TEEEHHM R SPAD &
Fig.4 Leaf SPAD values of HY113 and YLY6

under different water treatments in different growth stages
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Table 2 The SPAD value of different leaf positions
of HY113 and YLY6 under different water treatments
(F:Traditional flooding; S:Saturated treatment) at MS

(milky stage) growth stages

R b {7 Leafl position
Variety Treatments D1 D2 D3 D4
F 38. .Oal 0.0a 34.6a
HY113 38.6b  39.0ab  40.0a 34.6a
S 37.9b 40.7a 39.0a 35.0a
F 0.6a 38.1 4a 30.7
YLY6 40.6a 38.1b 38.4a 30.7b
S 41.2a  39.6ab  38.5a 30.6b
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Fig.5 Net photosynthetic rate of HY113 and YLY6

in different water treatments at different growth stages
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Fig.6 Transpiration rate of HY113 and YLY6 in
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different water treatments during different growth stages
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Fig.7 Stomatal conductance of HY113 and YLY6 in

different water treatments at different growth stages
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Instantaneous water use efficiency (IWUE)
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different water treatments at different growth stages
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Table 5 Yield and yield components of HY113 and YLY6 in different water treatments
) LAAH A AL g TR 4 ThLEE/ . o
i ik 31 o v 8 ZEE I AR /g
. Effective panicles Grain number 1000-grains . . .
Variety Treatments . . Filled grains rate Yield per pot
per pot per spike weight
F 24.3ab 239.3ab 29.0a 81.8a 168.1b
HY113 S 23.3ab 248.2a 27.4abe 83.9a 166.8b
D 22.0c 105.2¢ 24.5d 57.9 b 31.8d
F 26.7ab 225.2b 28.7ab 76.5a 170.0b
YLY6 S 27.7a 233.0ab 27.0bc 84.0a 186.3a
D 24.0ab 104.2¢ 25.5¢cd 61.3b 41.9¢
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Ky 3 A~ H 2 A H BB R 0 T R

DAbFET YLY6 T i B B R AIK 0 I v
HY 113, 7622 B A0 B2 D AR 3R 75 5 Fh 25 5 A
L HE N — 5 S YLY6 A B SN TY
B R AL, 5y — r Ui HY113 H AWM AEdl
ML A Rtk — BT .
28 FEMFEMRET

LR (R 5,5 FALBEAN L, S kb BER 2
BT 0.77%~9.59% .1 D AbHEF = B R
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HY113,S 4B T YLY6 7= & i & Tt &, JF B 4855
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YLY6 =it FA A & = T HY113,
3 it
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BT YLY6, EZ AT AR T R4 HY113 78
AEHTREAR T DhRe e A 28 7 J1 . NI FEAR T W 4k 9
FEE IR B R LR AW T R AE R 5 e B ) K RS R
PRAAETEAE 10 I 2l 5 3E — 25 52 e T g AR 80ORT TR
T BT BEAR T 6 53 A —FhaT g2 HY 113
VA PV LT YLY6 A e, Y i I T
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JeE A TERE T S AL B )

AW GE T 5 A G v HEAH L L Ak R Ty e
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Responses of photosynthetic characteristics of different leaf positions in

water-saving drought-tolerant rice and high-yield rice to soil moisture change

SONG Weizhou' LIU Renwang' JIANG Songsong'
JIANG Yuanyuan' CAOQO Cougui’? LI Ping'?

1.College of Plant Science and Technology s Huazhong Agricultural University ,
Wuhan 430070,China ;
2.Hubei Collaborative Innovation Center for Grain Industry (Yangtze University) .
Jingzhou 434025,China

Abstract In order to reveal the change in photosynthetic characteristics and responsive mecha-
nisms of different leaf positions in water-saving drought-resistant rice and high-yield rice under water-
saving irrigation,water-saving and drought-resistant rice Hanyoul13 (HY113) and high-yield rice Yan-
gliangyou 6 (YLY6) were used to conduct a pot experiment in 2015.The effects of traditional flooding
(F) ,saturated treatment (S) and drought treatment (D) on the leaf water potential, SPAD values, leaf
gas exchange,instantaneous water use efficiency of function leaf at four important growth stages inclu-
ding jointing stage, booting stage,heading stage and milky stage and yield of rice varieties were studied.
The results showed that the yield of YLY6 in S treatment was significantly increased compared with oth-
er treatments,contributed by higher effective panicles, grains per panicle and filled grains rate.Correla-
tion analyses showed that there was a significant positive correlation between dry matter accumulation
and yield heading stage and milky stage,and a significant positive correlation between net photosynthetic
rate at the booting stage and heading stage and the dry matter quality at heading stage and milky stages.
The dry matter accumulation of YLLY6 at booting stage, heading stage and milky stage under saturated
treatment was significantly higher than that of HY113.The instantaneous water use efficiency of YLY6
at heading stage was significantly higher than that of HY113.Under S treatment, YLY6 maintained high
net photosynthetic rate with high SPAD value,stomatal conductance,and transpiration rate at the post-
fertility stage (from milky stage to mature stage) to maintain a high photosynthetic productive potential.
Therefore, YLY6 maintains high photosynthetic capacity in different leaf positions at the late growth
stage (milky period) under S treatment,which is the basis for water-saving and high-yield rice.

Keywords rice; water-saving irrigation; photosynthetic characteristics; dry matter accumulation;

water use efficiency; leaf positions; yield
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