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Fig.1 Rainfall during peanut growth season in 2022
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Fig.3 Daily soil temperature variation at different depths on typical days at different growth stages
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Tab.1 Cumulative difference of accumulated effective temperature (DEAT) during daytime and night-time
at 5 cm depth between different treatment and CK C

e B JHIE NEY 8538 R AEHEM
L5 w EUN B w EwN B 4 EwN B &R =) LTS
WM 115 218 333 212 117 330 8 -11 -3 15 -4 -19 320 321 64l
BM 68 368 436 205 355 559 34 114 80 9 7 -15 230 829 1060
WDM  -67 306 240 127 268 395 -70 46 24 18 -4 23 29 616 587
BDM 122 428 550 182 323 505 -155 1 -155 3 5 -8 146 747 893

2.2 BIEX HIE R KENFN

TR R E KR AR 2. A b, mTRE
F A E M S A B OROK RE TG . AR E W, WIR%
i FEL A TR %) E 38 25 K R CK 38 26.5%, 317 38 b i
AbFREL CK 3810 15.6%, H WDM Ab3E 3855 /K%
B WM ALFE 7 11.7%, BDM 4L P 45 BM AL FE 75 7.2%),
H WDM #:-#%: BDM AbFE & 12.9%. A BRI (G
WEFIETED w4585 K 24 CK
BN 15.3%, HiEMEACEEE CK #91 5.9%, WDM

AP WM AbFE 7 1.4%, BDM 4bFE%: BM AbFH s
18.3%, H BDM 4bHi%E WDM AbHLwE; 7.0%; A F
JE W I 5 ) . WDM AbFE 3585 7K kg
WM 4bFE 7 20%, BDM 4bFEEE BM ALFEAEK 2.4%, H
WDM #b#E5: BDM bR 32.6%. EH 5 A RS
R AR AL B (1) T3 KR 22 K, AT REE RV
ZERE /KR, [ BT A A PG Ak 21 25 B 8 T [ ot A 2
o A PR T R T

k2 SRNETR L BRE LEAKE

Tab.2 Soil water content of different treatment in different soil depths

- i LIS KR %
0~10cm 10~20 cm 20~30 cm 30~50 cm 50~70 cm 0~70cm
CK 4.9642.10b 5.7642.17b 9.88+2.84 9.3645.25 12.843.60 8.5542.24
WM 8.6640.34ab 9.4640).74a 9.6740.05 9.30+1.30 11.9346.00 9.80+1.44
BM 7.014).78a 7.774.67a 7.8840.49 8.61+40.64 12.744.16 8.7940.82
THI WDM 5.13+.71ab 9.38+1.16a 10.240.28 11.542.54 9.7044.18 9.19+1.30
BDM 8.934).96a 10.14#2.97a 11.241.92 10.542.05 13.242.50 10.8+.11
B * * ns ns ns ns
HIEFRhE ns ns ns ns ns ns
CK 4.5242.00b 5.8442.56b 7.7542.84b 10.943.70 13.244.70 8.45+2.59
WM 7.0140.45a 8.21+1.45a 8.25140).69b 9.2742.93 12.244.61 8.98+1.87
BM 5.934).77ab 7.0740.75ab 7.4340.95b 8.52+41.92 13.243.00 8.4340.77
FHAE T WDM 6.80+1.07a 9.59+1 .45a 11.440.33a 10.243.40 11.244.81 9.8540).59
BDM 6.60+1.07ab 8.77+1.05ab 10.140.70a 10.4+1.28 12.042.18 9.5740).61
Vil * * ns ns ns ns
IR ns ns * ns ns ns
CK 5.3541.64b 7.69+2.07 8.6241.26b 9.35+1.24 12.545.65 8.71+1.95
WM 9.7442.62a 8.5044.69 8.99+41.92a 10.643.57 12.643.02 10.143.05
BM 7.1040.90b 9.5542.49 8.7010.97ab 10.843.19 13.543.79 9.9442.03
451 WDM 11.043.11a 13.322.09 13.540.95a 12.742.30 13.245.06 12.743.01
BDM 6.6640.90b 8.65+41.53 10.740.97ab 10.6+1.81 11.440.67 9.6140.73
A * ns * ns ns ns
IR ns ns ns ns ns ns
CK 4.7542.22b 7.2145.32 8.58+1.48b 7.3840.63b 8.8844.68 7.3641.29b
WM 9.66+2.36a 8.1443.69 9.84+41.09a 12.440.74a 14.442.65 10.9+.67a
BM 6.78+1.55ab 9.31+1.98 8.8341.57ab 10.242.94a 12.443.43 9.51+2.53ab
F& A WDM 10.742.62a 13.3+1.98 12.6+.48a 13.1H .47a 12.54.65 12.440.13a
BDM 6.59+1.50ab 8.01+1.09 10.840.07ab 10.7+1.70a 10.740.41 9.38+1.67ab
BIEEn * ns * * ns *
T8 R ns ns ns ns ns ns
CK 4.904.74c 6.63+1.91c 8.7141.96b 9.2643.10b 11.844.41 8.2742.01
WM 8.77+1.91a 8.58+42.70b 9.19+1.18a 10.442.47a 12.843.79 9.94+1.98
BM 6.71+1.02b 8.4342.43b 8.21+1.10ab 9.55+2.30ab 12.943.12 9.17+1.47
LEEF] WDM 8.5943.27a 11.442.46a 11.9H.49a 11.942.50a 11.643.80 11.140.46
BDM 7.20H.43b 8.87+2.1a 10.740.78ab 10.6+1.96ab 11.8+1.46 9.8340.34
7 * ns * * ns ns
7B 2 ns * ns ns ns ns

E AR PR S ER R (P<0.05), *RRNEFRIEFRZERT (P<0.05), ns FREFAREIEEAKT, FH.
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Fig.5 Germination rate in different treatment
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Fig.6 Plant height in different mulching treatment
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BB T YR ENK 3. Bk b, BIFEME
XAEA L T S AN B . WDM bR
VIR WM ACFERE I 19.2%, BDM 4bFEE: BM Ak
RN 25.5% . 1] FAfRAE AL EE b 4 i R i
JIE AL T S 25390, WDM A3 48 WM A3 3 10 24.2%,
BDM 4b¥i%s BM AbFEIE N 5.9%, H BDM AbFH#L
WDM Kb3 38 11 8.2% . L5 365 Hb 5 Ak B 5 AT o4 i s Ak 34
R TR R CK B3, Hrh WDM A #H
T B, B WM. BM. BDM AL FEHE T 6.7%
7.7%-. 16.7%, HZEFARE ., RO
A BRI, (HEHh BT A R
AP R T AEAN E RV PRI AR R 5 R
P AT R R

0822

A3 RBME AL THRZ
Tab.3 Dry matter mass during maturing stage in different treatment

e MAEERE O HATRE O MATHR bR W ETRE MWMETYR MTEERE W TRE WM TR

(kg hm?) (kg hm?) /% (kg hm?) (kg hm?) /% (kg hm?) (kg hm?) /%

CK 12384 2544 20.5 63 120a 11 736a 18.6b 23712b 11 448b 48.3b

WM 13848 2808 20.3 40 368b 7 4400 18.4b 30 528a 17 232a 56.4a

BM 16 560 4560 275 34104b 8 064a 23.6h 25512a 14 256a 55.9a

WDM 10 800 2616 242 30 144b 6 960b 23.1a 26 880a 16 176a 60.2a

BDM 13 200 2712 20.5 52 056h 13 032a 25.0a 31968a 16 488a 51.6a
BB ns ns ns ns * ns ns ns ns
7 R ns ns ns ns ns * ns ns ns

2.4 BEWEEFESKSFIRMENZM
BRI A 2. A fE. EKESKSFIH
RORFEM LR 40 Sk b, BRAR A AG 21 5 8 i b s 4k
HRH] B E IR m LA B 5K R % . WML BM,
WDM.BDM Ab#EAEA: 77 5437l 8 453.8 354.8 905
7 593 kg/hm?, % CK 14111 47.4%.45.7%.55.3%.32.4%,
Horh WDM AbFEAE A 78 = B i, 5L WM., BDM 4t
PN 5.3%5 17.3%. WDM AbFE 164 | AR
B CK. @ H R AL 5351 38 0 5.8%. 4.3%. WDM
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Effects of different degradable film and ordinary plastic film on

soil hydrothermal conditions and peanut growth
TANG Yonggqi', ZHANG Youliang"", WANG Fengxin?, DOU Yunging?®, LI Duo', FENG Shaoyuan®
(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China; 2. Center for Agricultural Water
Research in China, China Agricultural University, Beijing 100083, China; 3. Rizhao Agriculture Bureau, Rizhao 276800, China)

Abstract: [Objective]l Peanut is an important economic crop and the main planting method is plastic film
mulching. It is necessary to study the effects of different degradable film mulching and ordinary plastic film
mulching on the soil hydrothermal environment and growth of peanut. [ Method JField experiments were conducted
at the Experimental Station, China Agricultural University, Rizhao City, Shandong Province, China in 2022 to
investigate effects of degradable film and ordinary plastic film mulching on soil hydrothermal conditions and peanut
growth and select the type of degradable film suitable for peanut planting. Five mulching treatments (white plastic
mulching, WM; black plastic mulching, BM; white degradable mulching, WDM; black degradable mulching, BDM;
and no film mulching, CK) were applied. [Result] @The results indicated that degradable mulching had significant
effects on soil hydrothermal condition, yield, and water use efficiency. The mean soil temperature at 0-25 cm depth
during seedling stage in white degradable mulching treatment was 0.8 ‘C higher than that in white plastic mulching
treatment, and that in black degradable mulching treatment was 0.6 ‘C higher than that in black plastic mulching
treatment. The mean soil temperature at 5 cm depth at night during seedling stage in white degradable mulching
treatment was 0.8 “C higher than that in white plastic mulching treatment, and that in black degradable mulching
treatment was 0.6 ‘C higher than that in black plastic mulching treatment. The difference of accumulated effective
temperature at night during seedling stage in white degradable mulching treatment was 88 “C higher than that in
white plastic mulching treatment, and that in black degradable mulching treatment was 60 ‘C higher than that in
black plastic mulching treatment. The soil water content during whole growth stage in white degradable mulching
treatment was 11.7% higher than that in white plastic mulching treatment, and that in black degradable mulching
treatment was 7.2% higher than that in black plastic mulching treatment. @Compared with yield and water use
efficiency in white plastic mulching, black plastic mulching and black degradable mulching treatment, the peanut
yield in white degradable mulching treatment increased by 5.3%, 6.6% and 17.3%, respectively, and the water use
efficiency in white degradable mulching treatment increased by 7.8%, 11.7% and 22.8%, respectively. ®The
degradation rate of white degradable film was 14.6% higher than that of black degradable film. [ Conclusion] The
degradable film has similar warming and moisture conservation effects with ordinary plastic film in the
hydrothermal environment in peanut planting; the peanut yield and the degradation rate of film in white
biodegradable film treatment was higher. So white biodegradable film is the most suitable alternative in Shandong
peanut planting.
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