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Table 1 Monthly temperature, precipitation and evapotranspiration growth season of spring wheat

K4 S8 Meteorological parameters

A
Month AR/ C A - i/ mm AV HZ8HH / mm
Monthly mean temperature Monthly mean precipitation Mmonthly mean evapotranspiration
4 H April 12.50 1. 10 3.37
5 H May 18. 44 1. 20 4. 66
6 H June 23.87 0.92 5.53
7 H July 28.31 0. 28 6.38
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Figures A—G is the leafl area of Xinchun 37,Nongmai 2,Kechun 11,Jingiang 7,Plateau 506, Ningchun 4 and Ningchun 53 at anthe-

sis, V1— V7 in H is the average LAI of rows, the different letters within the column indicate that the significant difference among treat-

ments at 0. 05 level,CV indicates coeffcient of variation among the rows
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Fig. 2 Correlation analysis between grain yield and leaf area index,dry matter after anthesis

and dry matter accumulation at maturity among rows of different varieties
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Sitel —site2]1 are R1—R3 of Xinchun 37,Nongmai 2,Kechun 11, Jingiang 7, Plateau 506, Ningchun 4 and Ningchun 53. X1,X3,X5
are the dry matter accumulation of stem and sheath,leaves,spike at anthesis,respectively; X2,X4,X6,X9 are the dry matter accumula-
tion of stem and sheath,leaves,spike axis+ glume, grain at maturity, respectively; X7,X8 are total dry matter accumulation at anthesis
and maturity, respectively
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Fig. 4 Principal component analysis of dry matter accumulation of rows of different variety
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X1,X3,X5 are the decrease percentage of the value of R2 and R3 relative to R1 in the dry matter accumulation of stem and sheath,
leaves,spike at anthesis,respectively; X2,X4,X6,X12 was the decrease percentage of the value of R2 and R3 relative to R1 in dry matter
accumulation of stem and sheath,leaves, spike axis + glume,grain at maturity, respectively; X9,X10,X11 was the decrease percentage of
the value of R2 and R3 relative to R1 in grain number per ear.1 000-kernel mass,effective panicle number, respectively
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Fig.5 Redundancy analysis of decline of dry matter accumulation of different varieties at anthesis and maturity stages
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Table 2 Dry matter transfer and yield component of different wheat varieties at maturity under drip irrigation

WHT T ¥ 5 Dry matter before anthesis FEE A R ZE Yield component

it A g

Variety Treatment iﬁéi/g BRAR/ % ROFRLTTR R/ % TR %% TR B/ g PR/
mout of Transport Centribution Kernel per 1 000 kernel (kg/hm?)

translocation efficiency rate to gain spike mass Yield

B 37 R1 0.44 ¢ 17.87 ¢ 21.47 ¢ 16.4 a 43.5 a 7420 a
Xinchun 37 0.57 b 25.73 b 33.68 b 42.3 b 42.2 b 5750 b
R3 0.57 a 30.02 a 38.18 a 37.6 ¢ 38.3 ¢ 1800 ¢

R 2 R1 0.53 a 23.48 a 27.34 a 41.6 a 42.2 a 6 930 a
Nongmai 2 1, 0.40 b 20.51 b 24.93 b 38.5 b 40.9 b 5350 b
R3 0.32 ¢ 18.85 ¢ 22.50 ¢ 33.8 ¢ 37.1¢c 4 600 ¢

w11 R1 0.54 b 21.07 ¢ 26.72 ¢ 49.5 a 39.2 a 7 050 a
Kechun 11 1) 0.56 a 23.09 b 37.36 b 46.4 b 38.0 b 5460 b
R3 0.56 a 24.88 a 41.81 a 42.1 ¢ 34.5 ¢ 4 850 ¢

Heog 7 R1 0.37 a 21.94 a 25.51 a 47.7 a 42.8 a 6500 a
Jingiang 7 g, 0.31b 20.07 b 23.26 b 45.9 b 41.5 b 5450 b
R3 0.12 ¢ 9.67 ¢ 10.98 ¢ 38.7 ¢ 37.7 ¢ 4 330 ¢

B 506 Rl 0.30 ¢ 13.44 ¢ 17.99 ¢ 42.3 a 38.3 a 6070 a
Gaoyuan 506 g, 0.49 b 25.88 b 36.24 b 40.5 b 37.2 b 1430 b
R3 0.53 a 29.77 a 43.66 a 30.0 ¢ 33.7 ¢ 3790 ¢

T R1 0.25 a 11.79 ¢ 12.36 ¢ 43.4 a 46.7 a 6910 a
Ningchun 4 1) 0.23 b 11.85 b 12.50 b 40.1b 45.3 b 6040 b
R3 0.22 ¢ 12.78 a 13.88 a 36.0 ¢ 41.1 ¢ 5010 ¢

T4 53 R1 0.76 a 31.64 ¢ 39.98 ¢ 14.6 a 13.2 a 6380 a
Ningchun 531 R2 0.68 b 31.88 b 44.67 b 41.2 b 41.9 b 4940 b
R3 0.67 ¢ 34.36 a 59.33 a 35.3 ¢ 38.0 ¢ 3 560 ¢

F i v 9.46" * 4,03 4.73%" 2.31 4,26 " 1.05
Fovalue 4o g 0.09 0. 65 1.16 11,45 6.98" * 23.6" "

HARNE F RIS — A AT R ) 22 5 B3 ( P<<0.05) , * FRIRTE0.05 KPERWE; * » R/RTE 0. 01 KFEFHEE,
Note: The lowercase letters refer to signifcant diffrence between rows in the same variety at the 0. 05 level. * and * * of the F-value in-

dicate signifcant differences at the 0. 05 and 0. 01 levels, respectively.
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X1—X8 is the same as Fig 4. A: X9 refers to Ears; X10 re-
fers to grain dry matter accumulation at maturity; X11 refers to
Yield; X12 refers to 1 000 kernel mass; X13 refers to kernel per
spike . B: X9 refers to 1 000 kernel mass; X10 refers to grain dry
matter accumulation at maturity; X11 refers to Yield; X12 refers
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Fig. 6 Analysis of redundancy between dry

matter accumulation and yield
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Accumulation and Distribution of Dry Matter in Plants and Their

Contribution to Grain Yield in Drip-irrigated Spring Wheat

YANG Jianping', LU Zhaoyan? ,DIAO Ming',LI Weihua' and JIANG Dong®

(1. College of Agricultural,Shihezi University,Shihezi, Xinjiang 832000, China;2. College of Horticulture, Anhui Agricultural

University, Hefei

230000, China; 3. College of Agricultural, Nanjing Agricultural University, Nanjing 210000, China)

To understand the spatial variations of dry matter accumulation and distribution of plants at
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different rows and their contribution to grain yield of spring wheat under “1 tube 6 lines” drip irriga-
tion system, seven spring wheat varieties were collected from different eco-regions in Xinjiang, Inner
Mongolia and Ningxia. The plants at the 1st, 2nd and 3rd row adjacent to the drip tube was designated
as R1, R2 and R3 plants, respectively. Leaf area index (LLAI) and dry matter accumulation in differ-
ent organs of plants at different rows were recorded at anthesis and maturity stages. We observed that
(1) the LAT of plants at different rows among different spring wheat varieties positively correlated
with grain yield (R*=0.50). The‘Kechun 11’ possessed the highest LAI of plants at different rows,
‘Xinchun 37’ took the second place. In addition, coefficient of variation of LAI between rows was the
lowest in “*Ningchun 4’. (2) Grain yield positively correlated with dry matter which was accumulated
during post-anthesis period, and grain yield also positively correlated with dry matter amount at matu-
rity(R*=0. 72 and 0. 91) respectively. In addition, the dry matter accumulation in each organ at the
flowering and maturity stages was positively correlated with grain yield. (3) The contribution rate of
dry matter accumulation after anthesis in plants at R2 and R3 were lower than R1 in ‘Xinchun 37’
‘Kechun 11”7 “Gaoyuan 506’ ‘Ningchun 53’ and ‘Ningchun 4’. Reversely, the rate of dry matter
which was accumulated in vegetative organs before anthesis and redistributed to grains after anthesis
were higher than that at R1. ‘Nongmai 2’ and ‘Jinqgiang 7’ showed opposite patterns in terms of con-
tribution rate to grain and transport efficiency. (4) The decrease of dry matter accumulation in leaf
between rows during flowering stage had the greatest impact on the decline of grain yield, and the de-
crease of spike between rows had the least effect on the decrease of grain dry matter accumulation.
The decrease of effective panicle number R2 and R3 relative to R1 increased, the inter-row coefficient
of variation of 1 000-grain mass and kernels per spike decreased, it was same as in dry matter accumu-
lation of each organ in anthesis and maturity. ‘Xinchun 37’ and ‘Kechun 11’ showed the best yield
performance while the yield variation between rows was the lowest in Ningchun 4 under the “1 tube 6
lines” drip irrigation system. The plasticity of LAI and dry matter accumulation between rows were
then reocommended as the variety screening traits for the “1 tube 6 lines” drip irrigation system.
More ears per area contributed to the large variations in dry matter accumulation and grain yield,
while improvement of thousand kernel mass and grain number per ear contributed to the grain yield of
wheat under drip irrigation system in Xinjiang.

Key words Drip irrigation; Wheat; Dry matter; Distribution; Principal component analysis; Redun-

dancy analysis
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