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Abstract DSSAT crop growth model was used to estimate potential productivity of photo-temperature and
photo-temperature-precipitation of winter wheat using weather, soil, crop variety and field trial data in Mengjin, Luoyang. Potential
productivity development status as well as the developmental measures of winter wheat was analyzed. From the study, the range of
photo- temperature productivity of winter wheat is 7 571~10 965 kg -hm with a mean of 9 209 kg -im . This can serve as reference
value for maximum yield in irrigated fields. The range of photo-temperature-precipitation productivity is 3 957~7 450 kg - hm > with
a mean of 5 510 kg - hm®. This accounts for 59.8% photo-temperature productivity, and can serve as reference value for maximum
yield in rainfed fields. The average precipitation is 226.29 mm during the development stage of winter wheat, which is less than half

of crop water requirement. Average water deficit is 72.5% of the precipitation at winter wheat development stage with an average
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water content ratio of 66.4%. This indicates that water deficit during growth is the primary obstacle to winter wheat development in
Mengjin. As soil type and annual rainfall are different in the region, potential range of water use efficiency changes significantly
—12.06~22.94 kg -hm™ -mm™', with a mean of 16.94 kg -hm™> -mm™" for the soil types and 46-year period. In the past eight years,
the actual water use efficiency of winter wheat only accounts for 58.5% potential water use efficiency, while the exploitation degree
of potential photo-temperature-precipitation productivity is 60.5%. The study shows that winter wheat has a very high water-saving
potential in Mengjin. In order to enhance future winter wheat production, it is quite essential that reasonable agricultural water-saving
measures are taken and water use efficiency are augmented by increasing use efficiency of precipitation and improving field condi-
tions that enhances soil water storage capacity.

Key words DSSAT model, Winter wheat, Potential productivity, Potential water use efficiency, Actual water use efficiency,
Exploitation degree, Mengjin in Luoyang
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Tab. 1 Genetic parameters of winter wheat “Yumai 48”
Parameter PV PID P5 Gl G2 G3 PHINT
Average 25 45 560 23 55 1.8 95
Range!>*! 0~90 0~120 300~800 10~35 20~60 1~2 60~95
PIV: Vernalization sensitivity coefficient; P/D: Photoperiod sensitivity coefficient; P5:
Thermal time from the onset of linear fill to maturity; G1: Kernel number per unit canopy weight at anthesis; G2: Standard
kernel weight under optimum conditions; G3: Standard, non-stressed dry weight (total, including grain) of a single tiller at ma-

turity; PHINT: Thermal time between the appearance of leaf tips.
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wheat developing period during 1961~2007
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Fig. 3 Winter wheat potential photo-temperature-precipitation productivity and precipitation on typical soil
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Fig. 4 Ratio of photo-temperature productivity to photo-temperature-precipitation productivity of winter wheat
1961~2007
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Tab. 3 Water balance analysis during winter wheat development period from 1961 to 2007

Development  Precipitation in Potential Crop water ~ Crop water ~ Water defi-  Water con-  Potential water use
Water balance . . . R X . . ffici
arameter period duration  development evapotranspira- consumption requirement ciency tent ratio etficiency
P (d) period (mm) tion (mm) (mm) (mm) (mm) (%) (kg - hm™ - mm™")
Mean 242 226.29 486.12 316.95 480.94 163.99 66.4 16.94
5.90 67.09 623.72 49.75 28.58 66.21 12.6 3.99
Standard error
Min. 227 127.70 565.81 239.90 413.20 22.00 454 12.06
Max. 252 425.30 33.62 443.81 530.16 289.01 95.0 22.94
Variation 0.024 0.296 0.06 0.157 0.059 0.404 0.189 0.24

coefficient

13 Potential water use efficiency is the mean potential water use efficiency on all soil types.
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Tab. 4 Average potential water use efficiency of winter wheat on different soil types form 1961 to 2007 kg - hm™ - mm™'

Potential water use efficiency Potential water use efficiency
Soil type Soil type
Mean Standard Range Mean Standard Range
error error
. . 18.28 4.11 12.73~32.23 . L 15.51 3.50 10.02~28.29
Loess cinnamon soils Diluvial fluvo-aquic soils
X R 15.94 3.89 10.97~30.16 . . 20.00 4.28 14.33~33.26
Red- loess cinnamon soils Mantle weakly developed cinnamon soils
L R 16.66 3.92 11.46~30.95 R R 12.67 3.30 8.08~24.29
Diluvial cinnamon soils Loam fluvo-aquic soils
L . 16.39 4.35 9.13~28.24 . L . 17.33 3.90 12.20~31.20
Loess calcic cinnamon soils Ruins aquic cinnamon soils
L L X 20.52 431 14.46~33.44 . L 22.94 4.60 15.75~35.15
Diluvial calcic cinnamon soils Clay cumulated irrigated fluvo-aquic soils
L L. . 15.49 3.85 10.54~29.59 R X R 12.06 3.53 7.07~24.99
Diluvial aquic cinnamon soils Loam demoisted fluvo-aquic soils
L . 16.39 4.35 9.13~28.24 Average 16.49 3.99 12.06~22.94
Red- loess calcic cinnamon soils

FS5 1998~2006 FEXNEXBKEFBAF LR

Tab. 5 Exploitation situation analysis of winter wheat photo-temperature-precipitation productivity from 1998 to 2006

Potential Exploitation degree of

v Reaiir\)/ﬁ)duc— photo-temperature-precipi- potential photo- Potent.ia'l water Acts?flig/:;ir use
car (ke - hr}:rfz) tation produ(igivity temperature-precipitation (k us_ch([:“r:flzcic:lcn)l/il) (kg - hm™ - r}r,lm—l)
(kg - hm™) productivity (%) g
1998~1999 3168 5953 53.2 22.78 12.13
1999~2000 3249 4790 67.8 18.44 12.51
2000~2001 3523 4852 72.6 17.72 12.86
2001~2002 2849 8737 32.6 27.10 8.84
2002~2003 4348 9517 45.7 28.42 12.98
2003~2004 4371 5978 73.1 20.39 14.91
2004~2005 4132 5691 72.6 21.30 15.47
2005~2006 4515 6816 66.2 22.73 15.06
Mean 3769 6542 60.5 22.36 13.09
Standard error 646.36 1734.46 15.07 3.81 2.15
Variance coefficient 0.171 0.265 0.249 0.170 0.164
s Winter wheat yield
data come form Statistical Yearbook of Luoyang and Statistical Yearbook of Henan . Exploitation degree of potential

photo-temperature-precipitation productivity is the ratio of real production to potential photo-temperature-precipitation productivity; Potential water
use efficiency is the ratio of potential photo-temperature-precipitation productivity to water consumption during development period; Actual water use
efficiency is the ratio of actual productivity to precipitation in development period.
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