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Yield Analysis of Hole—Sown Late Sowing Jimai 22 Covered by Fully
Biodegradable Water—Permeable Mulch Film

YAO Jianmin"*, BI Xinyuan®, .1 Ruizhen*, GAO Fengxiang’,JIANG Lina',
YANG Ruiping”, CHEN Lijun*, REN Huanzhen*, REN Jun*

(1.Shanxi Weitong Water-Permeable Membrane Biotechnology Co.,Ltd., Taiyuan 030006, China;
2.College of Agricultural Economics and Management, Shanxi Agricultural University, Taiyuan 030006, China;
3.Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022, China;
4.Qinxian Agricultural Technology Promotion Center, Qinxian 046400, China)

Abstract: To enhance the yield of weak winter wheat varieties in winter wheat regions, in this study, a high-yield winter
wheat variety with a short vernalization requirement and relatively weak frost resistance, Jimai 22, was use as material. A black
fully biodegradable water-permeable mulch film combined with hole-sown late sowing technology was employed to ensure seed
germination without seedling emergence before winter, followed by early spring seedling emergence to mitigate cold stress. Six
treatments were established: no irrigation with mulch(T1), single irrigation with mulch(T2), double irrigation with mulch(T3),
no irrigation without mulch(CK1), single irrigation without mulch(CK2), and double irrigation without mulch(CK3). Field trials
conducted in the winter wheat region of Songcun, Qinxian, demonstrated that the T1 treatment had the emergence number of
12.07 plants/hole, achieving the seedling emergence rate of 92.82%, significantly higher than that of the control. At seedling
stage, seedling stability was significantly higher than that of the control. During drought periods, T1 exhibited reduced spikelet
formation, with 3.448 5 million spikes per hectare, while T2 and T3 treatments achieved significantly higher spikelet numbers

(3.479 3 million and 3.718 5 million spikes per hectare, respectively) than that of CK1, CK2, and CK3. Yield analysis revealed
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ESWE LA &SP ETHRI(202102140601011-1) 3 B K & S 0F & 41 (2021 YFD1700700)
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that yield of T1, T2, and T3 treatments was significantly higher than that of CK1, CK2, and CK3. In conclusion, introdunction

of the weak winter wheat variety of Jimai 22 through the technology integrating late sowing with mulch film and irrigation in winter

wheat regions could not only effectively enhance the cold and drought resistence of wheat, but significantly improve wheat yield.

Keywords: biodegradable water-permeable mulch film; Jimai 22; winter wheat region; mulching late sowing hole-sown

technology; drought; irrigation
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Tab.1 Analysis of wheat seedling situation treated with T1 and CK1

R/ OB/ ) MR REIEAR/ % R e R ZEH O TR AR EER
4k £ Sowin (BE/7¢)  Rate of seedling  (BE/7C) (A7) (*E‘L;H() A7) (FE/73)
Treatment & Number of  emergence per ~ Numberof ~ Maximum num- _ . g Number of in-  Number of ef-
amount . . Spike number L L

seedlings hole seedlings ber of stems effective tillers  fective tillers
T1 13 12.07 92.82 11.17 22.34 11.57 11.19 0.13
CK1 13 5.43 41.76 1.5 2.07 1.59 0.48 0.06

TEZERERT, T1 AL B A FEA T #0054y BE 5 2 A
R 23. 24 Bk /7, Forh Ay BERCR 1117 BR /9T, 4y BESR
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JCR 57 BE R 1K 98.84 % o 31X — A B 43 BE Y bk
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Tab.2 Analysis of agronomic traits of wheat under different treatments

Kb 33 T ZEHL/mm R /em AR/ (735 /hm?) (YIRS Tk /g
Treatment Number of holes Stem diameter Plant height Spike number Grains per spike 1000-grain weight

T1 199a 3.0b 56.6d 345bc 28.9b 39.3d

T2 200a 3.5a 61.9b 347a 46.3a 41.7¢

T3 201a 3.5a 62.7a 372a 42.5a 47.0a

CK1 200a 2.3c 45.9¢ 323c 18.9¢ 29.1e

CK2 200a 3.5a 60.9¢ 395¢ 12.5d 41.0c

CK3 200a 3.5a 62.3ab 527¢ 10.9d 43.0b

TE ARG 5 RE 27 b B i) 22 53 35 (P<<0.05) o 3R 31 .

Note: Different lowercase indicated significant differences at the P<<0.05 level among different treatments. The same as Tab.3.
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Tab.3 Analysis of wheat yield under different treatments kg/hm’
FEtr  Index T1 CK1 CK2 T3 CK3
P Yield 3922.5¢ 514.5e 6 154.5b 2032.5d 7 422a 2 485.5d

2.4 NFUIR B AR B R B 43 AT
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T1.T2.T3 kb3 Ay H I 9] 5T a5 53 51 o8 7.8 7.7 .
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fiff 35 7K bR AT AR G 1y k4o 1k, DA 5 1 /IS 22 21l
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A K B T e 01 A R T R KR BR B T K
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X A 1 A A K i IR I K R A
B K B DL O[] A B R 7 R 22 IR R Y 47
BOHTEE R (F4) @R, T1Ab B K 43 F %R
9 12.23 kg/(mm-+hm?) , T2 &b B (1) 7K 53 F) 250K
4 17.34 kg/(mm-hm?) , T3 4b B () 7K 43 F) 1 550K
27 20.13 kg/(mm-+hm?) .
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Tab.4 Analysis of water use efficiency of Jimai 22 under different treatments

0~200 cm & Fir 1 0~200 cm Y3519

AT R KRN

- - . i ~i<, ok B - A S| Rl 3%
HOKAR/mm RHOKAR/mm MkE/mm  COSHRKE/mm oy KSR RECR/
pis:i! . . L Crop water consump- p (kg/(mm-hm?*))
Treatment Soil water content at ~ Soil water content at ~ Growing season pre- tion during erowin (kg/hm*) Water use effi-
! 0-200 cm depth dur-  0-200 cm depth dur-  cipitation and irriga- ! ur‘leag%i: wing Yield c'relrl:c !
ing sowing period ing harvest period tion amount seas reney
T1 473 286 320.7 3922.5 12.23
T2 473 302 354.7 6154.5 17.34
T3 473 338 368.7 7422.0 20.13

H (] ) 2 45 2R W o, 36 P AT - BE RN R 4T,
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