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Table 2 Effect of different treatments on surface soil temperature in seedling stage/ C
48E RS 8:00 14:00 18:00
No.  Code  Sem  10em  1Sem  20em  25cm  Sem  10cm  15em  20em  25em Sem 10em  15em 20cm  25em
1 LMDF 21.03 19.59 19.39 19.13 19.44 33.08 29.48 26.03 23.05 21.81 26.23 25.99 24.49 22.96 22.10
2 PDF 21.63 19.53 19.48 19.26 19.28 32.31 29.38 25.79 22.74 22.84 25.89 25.69 24.41 22.74 22.69
3 PPF 22.40 20.34 19.54 19.90 19.53 34.98 30.59 27.09 23.79 23.23 27.00 27.25 26.11 24.18 23.50
4 FRF 22.70 19.75 19.11 18.44 18.80 34.24 29.79 25.71 22.54 22.60 25.89 25.38V 24.41 22.48 22.58
5 CK 21.85 19.28 18.53 19.24 18.73 33.63 28.89 25.28 23.04 21.10 25.46 25.34 24.16 23.15 21.83
H:EPFHa, b, o, dRRABAXZRBEH(P <0.05). TH.
Note: The lowercase letters a, b, ¢ and d express significant differences between various treatments{ P < 0.05) . They are the same in following.
%3 HHPFRARMLNEENEN
Table 3 Effect of different treatments on surface soil temperature in flowering and pegging stages/ 'C
4EE KRS 8:00 14:00 18:00
No. Code 5o 10em 15em  20em  25em  Sem  10em  15Sem  20cm  25cm Sem 10cm  1Sem  20em  25cm
1 LMDF 21.79 21.59 21.76 21.87 22.25 30.38 27.85 24.89 23.69 23.14 25.23 26.05 25.15 24.37 23.85
2 PDF 21.60 21.37 21.61 21.90 21.79 28.77 26.71 24.89 23.40 23.34 24.90 25.39 25.04 23.90 23.9%4
3 PPF  21.95 21.66 21.67 22.20 21.77 29.56 26.54 25.19 23.71 23.31 25.44 26.07 25.31 24.30 23.86
4 FRF 21.90 21.15 21.33 20.74 20.97 30.06 26.93 24.31 22.99 23.22 24,92 25.02 24.72 23.50 23.48
5 CK 21.50 21.10 20.97 21.76 21.41 29.67 26.78 24.25 23.50 22.24 24.95 25.10 24.41 24.10 22.77
4 SREPAEALBEXNTMBEENEN
Table 4 Effect of different treatments on surface soil temperature in pod setting stage/ ‘C
nEe RS 8:00 14:00 18:00
No.  Code  s5¢m  10em  15em  20cm  25cm  Scm  10cm  15cm 20em  2Sem  Sem  10cm  15em  20em  25em
1 LMDF 22.27 22.59 22.62 22.63 23.06 28.99 27.31 25.17 24.30 23.92 25.45 26.16 25.09 24.86 24.35
2 PDF  22.12 22.42 22.67 22.66 22.57 28.35 26.67 25.20 23.99 24.09 25.49 25.89 25.35 24.52 24.52
3 PPF 22.33 22.55 22.52 22.77 22.43 27.90 26.59 24.94 23.96 23.42 25.16 25.46 24.82 24.17 23.77
4 FRF 22.67 22.28 22.36 21.88 22.29 28.47 26.55 24.95 23.76 23.98 25.56 25.40 24.99 24.07 24.21
5 CK 2222 22.15 22.13 22.85 22.37 27.29 26.02 24.70 24.19 23.12 24.94 25.08 24.40 24.32 23.30
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Table 5 Effect of different treatments on photosynthetic rate in pod filling stage
Re  KEEE P EBAEE Tr SASHE 6 WECOKE ¢ MAHOKE B BT KA FIHRE WUE
Code /(umol*m~%+s~') /(mmol'm=?-s7!) /(mol'm~?-s"") /(pmol*mol ~') /(mmol * mol ~") /(pmol* mmol ')
LMDF 15.42 + 1.58cd 9.439+0.69d 0.402 £ 0.74c 201.20 + 21.74¢ 32.96 +0.34c 1.650 +0.58a
PDF 16.32+1.424 8.363+0.72¢ 0.289+0.49% 173.15+ 6.81b 31.42+1.94b 1.952 £0.48b
PPF 14.87+1.91c 7.114£1.77b 0.293+0.14b 179.35 + 20.98b 31.12+1.37b 2.146 2 0.27¢c
FRF 11.70£0.17a 6.067 + 0.88a 0.168 +0.31a 153.20 + 21.50a 29.48 +1.18a 1.972+0.32b
CK 12.76 + 1.88b 6.206+0.63a 0.169+0.27a 145.35 + 12.28a 29.52+0.53a 2.060 + 0.25bc
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Effects of mulching with film of different materials on soil
temperature and photosynthesis of peanut leaf

YIN Guang-Hua', TONG Na'?, HAO Liang"?, GU Jian', LIU Zuo-xin'
(1. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang, Liaoning 110016, China;
2. Graduate University , Chinese Academy of Sciences , Beijing 100049, China )

Abstract: Tests of mulching with film of different kinds of materials were carried out after flat sowing peanut using
watershed microplot. The results indicate that the soil temperature in the field covered by Liquid Microbe Degradable
Film (LMDF) increased significantly, by an average of 0.2°C ~ 1.1°C on flowering and pegging stage and 0.1C ~
1.7°C on pod setting stage during the whole day. It was beneficial to peanut because of the better heat preservation.
Fiber Black Resin Film (FRF) and Powder Degradable Film (PDF) had similar and relatively poor effect on surface soil
temperature preservation. Polyethylene Plastic Film (PPF) had always kept a high soil temperature during the growing
period. There were obvious differences between PPF and LMDF in soil temperature preservation, but they were both sig-
nificantly higher than that of no mulching treatment (CK) . The Pn in LMDF and PPF mulching increased respectively by
21% and 17% , and Tr in LMDF and PPF mulching increased respectively by 52% and 15% . Therefore, LMDF and
PPF are more conducive to peanut production, and LMDF is suitable to mulching on peanut.

Keywords: peanut; degradable film; soil temperature; photosynthetic rate
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Effects of furrow planting with ridge film mulching and side planting
with flat film mulching on photosynthesis and yield of winter wheat

ZHANG Peng, ZHANG Xiao-fang, WEI Ting, JIA Zhi-kuan™ , REN Xiao-long, DING Rui-xia
( Chinese Institute of Water-saving Agriculture , Northwest A&F University/ Key Laboratory of Crop Physi-ecology and
Tillage Science in Northwestern Loess Plateau, Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract: To investigate the rational film-covering planting pattern for sub-humid areas of Loess Plateau, two mea-
sures of ridge (R) and flat (F) film mulching are adopted, taking traditional cultivation as the control, on soil moisture,
photosynthetic indexes, chlorophyll relative content (SPAD) in flag leaves and grain yield of winter wheat under four film
mulching treatments. The results showed that: compared to traditional cultivation (CK), in the whole growth period, the
0 ~ 200 cm soil moisture content in R40 and R60 treatments increased respectively by 8.82% and 10.84% , and the
F40 and F60 had 4.40% and 3.96% improvement, while R treatment had averagely 5.42% (P <0.05) more than F
treatment. In the film mulching modes, the SPAD value, net photosynthetic rate ( Pn), transéiration rate (.Tr) and
stomatal conductance ( Gs) were significantly ( P < 0.05) higher than those in CK, and the R treatment significantly
higher than F under the same film mulching width, and the intercellular CO, concentration ( Ci) was significantly lower
than CK (P < 0.05). The economic yield and WUE of winter wheat under different film mulching were significantly
higher than CK, and the average increasing rate was 20.18% and 30.97% . Compared to F treatment, the biomass,
grain yield and WUE respectively increased under corresponding R treatment. The results indicate that furrow planting
with ridge film mulching is a beneficial cultivating model in sub-humid areas of Loess Plateau for winter wheat. A

Keywords: film mulching; soil moisture; photosynthesis; winter wheat



