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Abstract; Three water gradients (ralative field capacity 80% ~85% , 70% ~75% , and 60% ~65% ) were set
up by pit test method to regulate water content during the whole tillering period for 30 days. The effects of drought
stress on photosynthetic characteristics and yield of drip-irrigated rice were analyzed by measuring chlorophyll con-
tent, photosynthetic characteristics, leaf area index, tillering dynamics, dry matter accumulation, and yield under
different treatments. The results showed that under mild and moderate stress, the total chlorophyll content in leaves
increased by 4.66% and 17.62% respectively at jointing stage.The net photosynthetic rate increased by 5.73% and
10.98% at jointing stage and the leaf area index increased by 21.41% and 26.49% at later growth stage.The dry
matter accumulation before jointing was reduced and the dynamic of dry matter accumulation was optimized under
mild and moderate drought stress, and the tillering number of rice was controlled and the number of effective pani-

cles increased by 8.05% and 23.29% compared with that of CK under mild and moderate drought stress. The num-
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ber of kernal number and 1000—grain weight under mild and moderate stress were decreased significantly, and the

seed setling rate among treatments had no significant difference. The panicle forming rate under different drought

stresses at tillering stage were significantly increased by 22.83%, 32.50% and 13.20%, respectively, compared

with CK. The yield under mild and moderate stresses increased by 2.73% and 6.08% over that of CK, respectively.

The compensation effect of drought stress should be fully utilized in water regulation of drip irrigation rice at tillering

stage, and the mild and moderate water control measures should be adopted at tillering stage, which is beneficial to

the improvement of photosynthesis and yield of drip irrigation rice.

Keywords: rice; tillering stage; drip irrigation; drought stress; photosynthetic characteristics; yield
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ST K R
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Treatment [A]4F 7K i) Degree of Lo
Lo L Irrigation limit at
Trrigation limit at stress
illering stace/% other growth
1lering stage/ 7o p(—:riods/%
CK 90~ 100 Jt No 80~90
Tl 80~85 B Mild 80~90
T2 70~75 H1E Moderate 80~90
T3 60~65 HJE Severe 80~90
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Table 2 Effect of water stress at tillering stage on chlorophyll

content of drip irrigation rice

Mg hEEL DN OR
At 39 Qb . Total
. Chlorophyll a Chlorophyll b
Growth stage Treatment /(mg - gfl ) /(mg - gﬂ ) chlornphifﬂ
/(mg -+ g™")
CK 1.25£0.07a  0.46+0.06a 1.71+£0.04a
Ay BEH Tl 1.29£0.06a  0.48+0.07a  1.77+£0.09a
Tillering stage T2 0.95+0.36ab 0.45+0.03a 1.55+0.06b
T3 0.89+0.05b  0.43+0.03a  1.32+0.06¢
CK 1.48+0.07b  0.45+0.04a  1.93+0.09b
HATH T1 1.52£0.07b  0.50+0.06a  2.02+0.09b
Jointing stage T2 1.81£0.12a  0.46+0.04a 2.27+0.11a
T3 1.34+0.27b  0.42+0.03a  1.75+0.27c¢

E AR TR R R 22 57358 P<0.05 R KF, R,
Note: The different letters indicate significant difference at P<0.05,

the same below.
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Table 3  Effect of water stress at tillering stage on photosynthesis of drip irrigation rice

Groxifh/ﬂ;ztage Tréiint Pn/(pmol » m™2 « s~ Tr/(mmol » m™2 +s7') Gs/(mol » m™2 +s7") Ci/ (wmol + mol™") LWUE
CK 8.79+0.62a 4.23+0.27a 0.11+0.01a 223.1+£16.45b 2.07+0.33a
Ay BEH T1 8.34+0.75a 4.22+0.37a 0.09+0.02a 222.1+£16.65b 1.97+0.37a
Tillering stage T2 7.67+0.99ab 3.46+0.18bc 0.07+0.03ab 237.2+15.48¢ 1.82+0.14ab
T3 5.34+0.42b 3.20+0.15¢ 0.06+0.02b 256.4+14.24a 1.66+0.16b
CK 8.56+0.76b 4.27+0.23bc 0.10+£0.01ab 233.7+£15.67bc 2.00£0.19ab
T HA T1 9.02+0.93b 4.32+0.18b 0.10+0.02ab 252.7+14.96b 2.09+0.27a
Jointing stage T2 9.50+0.86a 4.36+0.47a 0.12+0.02a 224.2+25.48¢ 2.17+0.24a
T3 7.23+0.37¢ 4.18+0.19¢ 0.09+£0.01b 278.4+19.94a 1.72+0.14b
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Note: The TS indicates tillering stage; The JS indicates
jointing stage; The FS indicates filling stage; The YS indicates
yellow ripening stage. The different letters at the same stage
indicate significant difference among treatments at P <0.05, the
same below.

B 1 SESHTEREIKEHERELELNZMm
Fig.1 Effect of drought stress at tillering stage on leaf area

index of drip irrigation rice
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Fig.2 Effect of drought stress at tillering stage on tillering

dynamics of rice under drip irrigation

T4 ) i Dry matter quality/g

il

Tl T2 T3
Ak FE Treatment

O # #43 Yellow maturity stage O # % % Grain filling stage
W #7173 Jointing stage

B3 SEHTRMEIKETYRRRNZME

Fig.3 Effects of drought stress at tillering stage on dry matter

CK

accumulation of drip irrigation rice

R4 SEHTEHEIKBFEE2RFEMME RN

Table 4  Effect of drought stress at tillering stage on yield and yield composition of drip irrigation rice

R R K

N VAGES 2R K H#3% /0 R . -2
i /(F - Kernel numbers %*Mi/g. H*K./% }ﬁj /% ! $/<k.g hm™)
Treatment . . 1000—grain weight Seed setting rate Panicle rate Yield
Spike numbers per hole per spike

CK 12.15be 120.68a 25.21a 79.16a 62.12¢ 5963.35¢

Tl 13.14b 115.33a 24.26b 81.20a 76.30b 6126.23b

T2 14.98a 110.35b 24.17b 80.36a 82.31a 6498.69a

T3 10.61¢ 103.99¢ 22.97¢ 79.21a 70.32¢ 5632.12d
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