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Abstract: Rice under drip irrigation with plastic film mulching performances a potential and high productivity in arid and
semiarid regions. Capillary configuration mode and irrigation intensity are key factors for high grain yield. To determine
optimum capillary configuration mode and irrigation intensity in key growth stages, plot experiments were conducted
with two cultivars in 2011 in Shihezi City of northern Xinjiang under various capillary configuration modes and irrigation
intensities. The population showed the most uniform growth under one sheet of plastic film mulching (1.6 m wide) with
four drip tapes and eight rows of rice (R, ), followed by one sheet of plastic film mulching with two drip tapes and eight
rows of rice (R,) and one sheet of plastic film mulching with one drip tape and eight rows rice (R;). In the R,
treatment, the rapid growth of rice plants in the row near to the drip tape made up for the slower growth of rice plants
in the second row from the drip tape. There were no significant differences in grain yield, water use efficiency, and
economic return between the R, and R, treatments. However, in the R; treatment, rice growth and development was
seriously reduced throughout the growing season in the two rows farthest from the drip tape (i.e.. the third and fourth
rows). As a result, grain yield, water use efficiency, and economic return were significantly lower in the R, treatment
than the R, and R, treatments across two cultivars and four irrigation intensities. Generally speaking, rice growth and
development were significantly improved as irrigation intensity increased under drip irrigation with plastic film
mulching. In conclusion, the distance between drip tapes should be in the range of 40—80 cm to obtain high grain yield
under drip irrigation in silty loam soil. In addition, the irrigation regime of 11 mm /d was beneficial to growth and
development of rice plants before heading, and 20—25 mm /d after heading.

Key words: rice; capillary configuration mode; drip irrigation with plastic film mulching; growth and development
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Fig. 1. Schematic diagram of planting mode of the R, mode.
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Table 1. Logistic parameters of dry matter weight of aboveground part in rice under different drip-tape configuration modes and irrigation quotas.

158 S %0 Logistic parameter

i i pis:i} R?
Variety Treatment y A b
T8 28 Ninjing 28 R, W, 13959.62 1260.31 0.09 0.997
R,W, 18552.18 1750.93 0.08 0.993
R, W, 23059.99 439.07 0.07 0.994
R,W, 26257.15 304.18 0.06 0.994
R, W, 12690.57 1260.31 0.09 0.997
R, W, 16865.62 1750.73 0.08 0.993
R, W, 20963.23 439.06 0.07 0.995
R, W, 24870.13 304.18 0.06 0.994
R, W, 7183.76 450.71 0.08 0.989
R. W, 10071.74 979.18 0.08 0.988
R:W, 13414.73 296.69 0.06 0.994
R W, 17313.09 257.91 0.07 0.996
A% Yueguang R, W, 15355.59 1260.31 0.09 0.997
R,W, 20407.41 1750.93 0.08 0.993
R, W, 25365.51 439.07 0.07 0.994
R, W, 28882.86 304.18 0.06 0.994
R, W, 12275.23 1602.29 0.10 0.994
R, W, 17252.87 339.77 0.07 0.997
R, W, 24052.43 212.06 0.06 0.993
R, W, 27433.39 250.51 0.06 0.995
R: W, 6932.29 419.22 0.08 0.978
R, W, 10446.03 191.79 0.06 0.994
R, W, 15671.68 148.88 0.05 0.992
R.W, 18198.03 230.44 0.06 0.985
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R—1EA4ESIT; Re—1 28 847; R, — 1 B 145 8 17; W, — ISR 4 0.55X 10" m*/hm’; W, —0.85X10" m*/hm”; W, —1.20X 10" m*/

hm?; W, —1.50X10' m*/hm?, n=3, FId,

R, ,One sheet of plastic film mulching with four drip tapes and eight rows of rice; R, ,One sheet of plastic film mulching with two drip tapes and

eight rows of rice; R;,One sheet of plastic film mulching with one drip tapes and eight rows of rice; W, , Water irrigation amount of 0.55X10"

m’/hm*;W,,0.85X10" m’/hm*; W,,1.20X 10" m*/hm*;W,,1.50X10'm*/hm*.n=3. The same as below.

2 AREERERAMEREET KB LB TURE

Fig. 2. Dry matter weight accumulated in aboveground part in rice under different drip-tape configuration modes and irrigation intensities.
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Fig. 3. Leaf area index (LAI) of rice under different drip-tape configuration modes and irrigation quotas.
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Table 2. Grain yield, yield components, water use efficiency and economic benefit of rice under different drip-tape configuration modes and irriga-

tion quotas.

e . . P Sl 2
o g 1m® FHEL ij%*\lﬁl ?5%% ?*\LEA g . i’%{%xﬁﬁ%
it 5 Ak Panicle Spikelet Seed-setting 1000-grain Economic

Yield Water use
Variety and treatment number number percentage weight benefit
/(X10°kg + hm *) efficiency
per square metre per panicle /% /g /(Yuan « hm %)
T 28 Ningjing 28
R,W, 440.56 105.67 47.14 22.01 5.89 0.39 5604
R, W, 453.24 108.99 45.3 21.39 5.27 0.44 4872
R, W, 386.58 98.42 37.74 21.17 4.13 0.49 2518
R, W, 328.78 89.77 31.35 20.22 3.54 0.64 1894
R, W, 423.24 101.98 46.13 22.03 5.97 0.40 7872
R, W, 435.76 108.52 42.83 21.36 5.11 0.41 6276
R, W, 354.14 94.52 37.63 21.05 3.98 0.49 3958
R, W, 311.58 86.43 30.83 19.84 3.35 0.61 3190
R, W, 357.52 88.07 41.33 21.98 3.27 0.22 —858
R, W, 359.58 87.53 38.27 21.01 2.89 0.25 — 744
R, W, 264.32 75.68 27.35 19.37 2.17 0.26 — 1568
R, W, 229.64 67.89 23.67 18.09 1.88 0.34 —1112
BEHRE R x % x % x % * x % x %
RXW * % % % * % * % % % %
H % Yueguang
R, W, 444.46 109.42 74.38 22.87 6.23 0.42 6828
R, W, 459.87 112.35 70.88 22.43 5.44 0.45 5484
R,W, 383.45 100.78 63.88 21.96 4.37 0.51 3382
R, W, 335.31 95.35 57.94 21.45 3.79 0.69 2794
R, W, 456.47 105.34 70.43 22.52 6.17 0.41 8592
R, W, 451.42 113.52 65.78 22.03 5.32 0.44 7032
R, W, 368.79 97.56 63.24 21.67 4.29 0.51 5074
R, W, 342.15 89.88 59.77 20.51 3.49 0.64 3694
R, W, 362.24 75.33 58.34 21.36 2.64 0.18 —3126
R, W, 361.43 72.18 55.16 21.27 2.26 0.19 —2994
R, W, 273.15 61.88 41.59 20.55 1.69 0.21 —3296
R, W, 252.29 53.35 40,38 19.64 1.48 0.27 —2552
EEHE (R % % * % % % * % % % %
T 5 BE (WD) * % * * % * * % * %
RXW * % * % * % * * % * %
T R A L) B CELAR RN Y T 22 A3 BT 45 Rk 5 00 Rl 106 B E KT
", " represent significance in the results of variance analysis among treatments or interaction effects at 0.05 and 0.01 levels.

TrPiMal A 22 53K 68.29% ~96.71% ., 5 R, A
oo R, B AT AR /A5 AR 282 BUE W1 183 Ok, i i
TR —E WM TR, 75 R, BE R &K
T ITHE TS SHIRE R 3UE R, )
JNF PR AT A7 0 s AT 38 s AEL S = A7 R0 S DU AT AL AR AR
ARKEE Z B8,

3 g

AT Ry T4 TC A8 T B A A A

SEA IR KO T HA 2 DB R E R, (HeE
AT L] T R (R 2) L T AR S B (R 3) L
it K S FAE S BOR R (R 2) R, B %
ZH e S Ry BT (6] I 34 B 980 1% HE FE A
Hf o, A A TR N 1.25~1.68 £ (£ 2),
PR R, B G HE (BT B 80 ey B 45 A4 17k 47 19
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Table 3. Agronomic traits of rice at different rows under various drip-tape configuration modes.

. . o mwmm mmam gk ot —RHRERCRABE
it A BE AT A L] Primary Secondary Length of
Panicle Spikelet Seed-setting
Variety, treatment Plant height rachis branch  rachis branch invalid
number number percentage
and row /cm number number panicle
per square metre per panicle /%
/(No. m™ %) /(No. m™*) /cm
TR 28 Ningjing 28
R, 82.11 405.26 91.23 40.15 10.58 14.65 1.05
R,
% —47 First row 82.83 411.24 95.07 40.90 10.67 14.67 1.16
% — 47 Second row 80.07 371.10 86.93 38.60 10.23 13.33 1.31
218 Differece/ % 3.6 9.7 8.6 5.6 1.1 9.1 11.5
R
% —17T First row 82.53 417.15 99.14 38.37 11.13 13.89 0.89
% —47 Second row 81.47 422.12 107.67 40.15 12.25 14.35 0.56
% =17 Third row 50.13 168.67 59.41 2.13 6.60 5.14 4.34
%5 0047 Fourth row 32.15 92.33 34.14 1.32 2.30 3.22 8.79
2418 Differece/ % 0.8~60.5 1.0~78.6 7.9~68.3 4.4~96.7 9.1~81.2 3.2~1717.6 50.6~93.6
A% Yueguang
R, 73.51 412.13 104.55 66.51 8.12 10.35 0.28
R,
% —A4T First row 75.74 421.62 109.34 69.33 7.92 9.98 0.31
% —47 Second row 71.93 381.63 99.02 63.37 7.34 9.24 0.42
#1H Differece/ % 3.9 9.5 5.1 8.6 7.3 7.4 26.2
R,
% —147T First row 73.26 424.56 106.68 67.33 7.53 10.01 0.25
% —47 Second row 74.31 436.69 108.47 65.41 8.21 10.68 0.19
%5 =47 Third row 41.14 229.87 41.59 35.21 3.25 4.11 3.88
5 14T Fourth row 30.57 134.89 23.74 23.55 1.67 2.05 9.17
218 Differece/ % 4.1~58.9 6.6~68.8 8.1~78.1 3.2~64.0 8.3~79.7 6.3~80.8 57.7~97.9

SR AT ANAR BB A K B R TR AN AT A A B
BER A K R (38 3). 2010 AEALETHTE R /N (7
FE v, 2S00 v AU AT B 5, 5 B O Ak 1
T /NZE RK RS AE AR P BE A 18] 35 24 ) 0 A6 132 A1) T
B . BTG ROk R AR E 4
A7 X A R A N SR A 2 R g EA B L
Oy TR R . T X — UL 5 2k
B,

FEARTFFE L ik K R 7 i IR R B IA T 4%
RS R(E 2~3), FHFEHN, RS e ET
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HE K Sy W I 25 SOk A R R B 5 R B K
W, A B, 20 R 2 FF A6 3 [ A S 2 - K Al —
25 kPa ", AR L HEK SR B8 A SR B AL 1T W T
WO SERLEERY Y AR, 2010 — 2011 4F ik HE K A
1R N T S R Y TR 28 Fh RS AR Y
VIR 58 B A FFAE 20~25 mm, 450K AT IK 80%, X

— SR — IR A DT SRR A S SR G R AR
JIREB R B AT G A A T B R AL B AR
FER L R MR AE AR ok R (I 1, 38 2) , i R AT 4
R 11 mm/d AP 58 2 I AN 23 2 35 410 1) 37 98 K A
AR AR R A RS 5 A e TR TR E L
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