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Abstract

tor crop, we carried out field experiment to determine the effects of plastic mulching and no seedling cultivation on soil temperature and emer-

(Pingliang Academy of Agricultural Sciences, Pingliang, Gansu 744000 )
In order to further enrich and improve the technology of plastic mulching and no seedling cultivation, taking sorghum as an indica-

gence rate, major agronomic traits and yield of sorghum at the drought area of eastern Gansu Province. The results showed that the technology
of mulch over and no seedling cultivation significantly improved and preserved the soil temperature. The soil temperature at 0—25 cm soil depth
was maintained at 23.90-15.62 °C , which increased by 3.97-2.24 °C compared with the control group, which suggested that the technology of
plastic mulching and no seedling cultivation was beneficial to the emergence rate of sorghum and strong seedlings. Different types and thicknes-
ses of plastic mulch used in the technology of plastic mulching and no seedling cultivation had a significant impact on the main agronomic traits
and yield of sorghum. Compared to the control group, the group of a mulch thickness of 0.010 mm showed the optimal production performance.
The emergence rate of sorghum exceeded 93.0% , the growth period was 10 d earlier, and the yield increased by 51.95%. Furthermore, the
stems and ears of sorghum were significantly improved compared with the control groups, suggesting that it was a highly efficient planting model
and would be promoted in large areas. In addition, the group of degradation film cover also showed superior performance than control group.
The emergence rate of sorghum was 89.4%. The growth period was 5 days earlier, and the yield increased by 29.61% ,the traits of stems and
ears also improved significantly. While this kind of plastic mulching had higher cost, faster decomposition, poorer moisture retention, heavier
weed damage and limited application. The group of silver-gray double-color film and black film was beneficial to the stems and ears of sor-
ghum, but the emergence rate was less than 85%. Therefore, these two types of plastic mulching should not be widely promoted.
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Table 1 Comparison between the open field cultivation and the plastic mulching and no seedling cultivation
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Table 2 Comparison of the average temperatures at different soil lay-
ers between the open field cultivation and the plastic mulching

and no seedling cultivation C
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0~5 23.90 19.93 3.97
5~10 20.35 17.06 3.29
10~15 18.06 15.56 2.50
15~20 18.66 15.64 3.02
20~25 15.62 13.38 2.24
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Fig.1 Daily variation curves of different soil layers under the open field cultivation and the plastic mulching and no seedling cultivation
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Table 3 Effects of film thickness on the seedling emergence of sorghum
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. . Sowing grain Seedling
Film thickness Emergence
number number
mm rate // %
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0.008 432 410.8 95.1
0.010 432 406.1 94.0
0.012 432 352.1 81.5
0.014 432 288.1 66.7
TR HD 432 386.2 89.4
Open filed (CK)
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Table 4 Effects of film type on the seedling emergence of sorghum
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Table 5 Effects of film types on the phenological period of sorghum
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per plot per plot ’ ate date ate d
I HE Conventional film 432 405.2 93.8 - fiE Conventional film 05-02 05-06 09-20 138
LA Black film 432 359.8 83.3 A i Black film 05-02 05-06 09-22 140
KRR Silver 432 358.1 82.9 @&ﬁiﬂ%}]ﬁ Si'lv(zfl 05-02 05-06 09-18 136
gray dichromatic film gray dichromatic iim
R A5 Degradable film 432 386.2 89.4 [f7 5 Degradable film  05-02 05-06 09-25 143
&l Open filed (CK) 432 383.2 88.7 & Hh Open filed (CK) 05-02 05-12 09-30 148
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Table 6 Effects of film types on the stem and ear characters of sorghum
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Film t Plant height Stem diameter Ear length Ear petiole Grain weight 1 000—grain

tm type cm mm cm length // cm per spike /g weight /g
T Conventional film 151.60+4.85 bB 14.63+0.37 cC 27.68+0.30 bAB 39.75+0.58 bA 90.96+1.72 aA 25.86+0.36 bB
A Black film 151.40+1.98 bB 14.6+0.26 ¢C 27.71+£0.40 bAB 39.6+0.61 bA 94.31+0.65 aA 27.94+0.57 aA
ARIK ISR Silver 150.70+1.56 bB 18.95+0.05 aA 28.95+0.35 aA 42.0+0.12 aA 91.97+1.48 aA 28.18+0.08 aA

gray dichromatic film
[ fi#fix Degradable film
M Open filed (CK)

17.15+0.63 bB
10.95+0.23 dD

157.90+1.56 bB
174.60£2.16 aA

27.53+0.35 bAB
26.95+0.08 bB

40.97+0.58 abA
41.63+0.53 aA

77.64+4.39 bB
60.58+1.88 cC

24.42+0.39 ¢BC
23.48+0.40 cC

TE: FFUA RV NG FRERIR 0.05 /KP28 5 B35 s RIFIA R RS FRERIRTE 0.01 KF 2R B %

Note : Different lowercases in the same column indicated significant differences at 0.05 level; different capital letters in the same column indicated extremely

significant differences at 0.01 level
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Table 7 Effects of film types on the yield of sorghum
P B CK M

HufEFPE /NZFT: o Converted  Compared — {i{X
. Plot yield . .

Film type ke X yield with CK  Rank

kg/hm’ %

f i 11.70+0.13 aA 9 750.49 51.95 1

Conventional film

(7 i Black film 10.21+0.23 beB 8 508.76 32.60 3

AR A i 10.97+0.37 abAB 9 142.12 42.47 2

Silver gray

dichromatic film

e i 9.98+0.31 cB 8317.08  29.61 4

Degradable film

R 7.70+0.27 dC 6 416.98 — 5

Open filed (CK)

T [FWFIAFNG FREFRIR 0.05 K26 57 3 ; [ FI AR R RS 5 0k3R
ZRAE 0.01 7KF-22 540 1 3
Note ; Different lowercases in the same column indicated significant differ-
ences at 0.05 level; different capital letters in the same column indi-
cated extremely significant differences at 0.01 level
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