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Effects of different cultivation and balanced fertilization on spring
wheat yield and water use efficiency in semiarid areas

ZHANG Ping-liang' ">, GUO Tiarwwen">>, HOU Hu zhi" >, LU Jum-feng" >
(1. Insiitute of Dryland Agricdture, Gansu Academy  Agriculiural Sciences, Lamchou, Gansu 730070, China;
2. Key laboratory ¢ High Hficiency Water Utlization in Dry Farming Region, Larchow, Gansu 730070, China;
3. Key Laboratory of Northwest Drought-resistant Crop Farming, Ministry  Agriculture, Lanzhou, Gansu 730070, China)

Abstract: Field trials were conducted to study different cultivation and balanced fertilization on wheat yield and we
ter use efficiency in semiarid areas. The results showed that cultivation of the whole film casing mode bunch helped sy
thesis of carbohydrates of wheat plants and increased dry matter accumulation, and the effect of implementation of N, P
and K fertilization was obvious; Compared with whole film a small furrow bunch, whole film not overburden bunch and
open field dibble, wheat yield increased by 3. 7% ~ 6. 7% , 9.4% ~ 10.3% and 30. 7% ~ 35.4% in the whole film
casing mode bunch; In the application of respectively 180 kg/ hm?, 120 kg/ hm? and 90 ke/ hm® of N, P,0s and K0
(ZoF) treament) , the wheat yields were the highest, achieving 4 034 kg/ hm% The water use efficiency of wheat in the
whole film casing mode bunch was significantly higher than that of the open field dibble, increased by as significantly as
33.7% ~ 48.3% at the same level of fertilization. These show that balanced fertilization can significantly increase grain
yield, and increase water use efficiency in the whole film casing mode bunch.
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Diagnosis of soil moisture in greenhouse based on canopy
leaf— air temperature difference

LIU Chan'?, FAN Xingke"?
(1. Institute  Soil and Water Conservation, Chinese Academy ¢ Sciences and Ministry o Wate Resources, Yangling, Shaarwi 712100, China;
2. Notthwest A& F' University, Yangling, Shaarnwi 712100, Quna; 3. Gradudae Sdhool f Chinese Acadeny ¢ Sdenes, Beyjing 100049, China)

Abstract: According to measured result of canopy temperature, air temperature, soil moisture and some relevant
meteorological fadors during tomato’ s whole growth in sunlight greenhouse conditions, analysis was made respectively of
the relationship between canopy leaf air temperature difference and soil water content and relative humidity. The result
showed that: In the sunlight greenhouse condition, there were some peaks in the diurnal curve of canopy leaf- air tempera-
ture difference from tomato’ s seedling stage to fruiting period, and the maxmum of canopy leafair temperature
difference’ s value appeared during 13 00~ 15 00 each day. Accoding to the data at 13: 00~ 15 00 in tomato’ s main
growth period, we found that there was a significantly good correlation among canopy leafair temperature difference
(AT), water content (SW) and relative humidity ( R{ ), combined with water content and relative humidity on the
comprehensive influence of the A T. We can get a result which isthe AT has a negative relationship with water content
and has a positive with relative humidity, R is 0.778. By partial correlation analysis, we concluded that the SW was
the most important factor which affected A T, which was a negative linear correlaion equation, and the R* is 0.778.
Afier validated with the measured data, it was found that the measured SW ( Y) was well correlated with the simulated
one (X), and R*is0. 723. Therefore, we could get scientific basis for diagnosis of farmland soil moisture from the water
status data which was monitored from canopy leaf air temperature difference at 13 00~ 15 00.

Keywords: tomato; canopy leaf air temperature; soil volumetric moisture wntent; meteorological factor; evapotran-

spiration



