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Effects of film mulching on the growth and yield of rapeseed ( Brassica na-
pus L.) in overwintering period

CAO Jin-hua, ZHANG Shu-fen, ZHU Jia-cheng, HE Jun-ping, CAI Dong-fang, WANG Jian-ping,

WEN Yan-cheng, ZHAO Lei, WANG Dong-guo, LIU Yi-zi

(Institute of Industrial Crops of Henan Academy of Agricultural Sciences/Key Laboratory of Oilseed Crops in Huang huaihai Plain of Ministry of Agriculture/
Henan Provincial Key Laboratory for Oil Crops Improvement, Zhengzhou 450002, China)

Abstract: The physiological characteristics and yield changes of rapeseed under plastic film mulching and natural o-
verwintering treatments were studied by using 17 winter rapeseed varieties (lines) as experimental materials. The results
showed that all varieties (lines) of rapeseed under natural overwintering treatment experienced varying degrees of frost dam-

age, and there were significant differences in frost damage index and overwintering rate between varieties (lines). The

SPAD value during the seedling stage was significantly

W B #3:2022-11-16 negatively correlated with the frost damage index. Mulching
EETUE T # FERL T(221111110400) 5 FATH M 70l £ plastic film during overwintering could maintain the growth
AREFABINH (CARS-12) ; TG4 K BRIl H AR
A2 (HARS-22-06) ; 17 1 4 R ol B2 e 3 i 14 F 2
(2023)C07) 5 17 B 4 % ol B 27 e B 57 BT 1A B i H

temperature of rapeseed above 7 °C, which was 5.1-11.6
°C higher than that of natural overwintering treatment, and

the growth period of rapeseed was shortened by 2-6 days.

(2023TD17)
VEBRN WAL (1982-) 4,1 IR A, BIBFSE 5, T2 e The yield increase of various varieties ( lines) of rapeseed
TR B AR B, (E-mail ) jinhuacao@ 126.com under the treatment of plastic film mulching during the o-

BIRIEE  RFIM, (E-mail) jezhu2010@ 163.com verwintering period was significant, with an average yield
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of 3 647.71 kg/hm*, and the yield increase ranged from 5.2% to 112. 1%. The main approach to increase yield was to in-

crease the number of pods per plant, especially the number of branched pods. Among the 17 rapeseed varieties (lines) , the

cold resistance of V2 was second only to the control V17, and the yield was also higher. The results provide a theoretical

basis for high-yield cultivation and cold resistant varieties breeding of winter rapeseed in Huanghuai region.
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Table 1 Freezing injury of various varieties (lines) under natural

overwintering conditions

V1 100 55.0 100.0
V2 100 59.8 100.0
V3 100 76.5 94.0
V4 100 75.0 96.3
V5 100 74.5 97.8
Vo6 100 71.7 97.8
\% 100 75.6 95.2
V8 100 76.2 92.9
V9 100 75.6 97.8
V10 100 84.8 60.9
V11 100 77.1 91.5
V12 100 70.8 100.0
V13 100 78.7 85.3
V14 100 75.0 100.0
V15 100 75.4 98.4
V16 100 80.2 79.0
V17 100 75.0 100.0

V1~V16 53510 516 A H BRSSO M &R VIT. 8487 5,

2.4 FEIEBLAEIMHEREHAR

AN )AL RS AN [t o (2R ) a5 Y - T AR 4 4K
FAE—E 225 (R 4), FE R EW ., HIEW
240 PRAY AN [R) 15 i b (3R ) 7 AT T AR AP
¥R 5.5, 10 H AR AL B340 4.1, AT LA
80 42 A 3L P 9 S0 A R A A ORI 30, R
REMR 28 m , ATR B A & TR IR T B, A T
TR KA KT, WL I i B 5L
fith, TE] T FEAEI, PR AL B - AR EE SR B
H SR A b RIS v TR BB A A 3, AR ZE IR T
AEI0T, SR B A A B 9yt SR P TR R i 50 1 )
PX AT REE R R AR A R BRIl S 2 1A )
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Table 2 Differences in temperature and humidity of field microclimate during the growth of rape under different treatments

A (C) B (%)
i ) B
BB H AR A TR 22 BB ERSUES
20184E 12 H 15 H-12 H 24 H 15.3 6.2 9.1 31 18
2018 4F 12 H 25 H-201941 H 3 H 12.6 3.0 9.6 54 35
201941 H4H-1H13H 9.1 3.4 5.7 48 25
20194E 1 A 14 H-1A23 H 7.5 2.4 5.1 45 25
20194E 1 A24 H-2HA2H 10.2 3.3 6.9 43 24
201942 A3 H-2H 12 H 12.4 5.7 6.7 47 28
20194E2 A 13 H-2 A 22 H 17.5 9.9 7.6 49 35
20194E2 A23 H-3 A4 H 20.3 12.4 7.9 50 39
201943 A5H3H 14 H 24.0 12.4 11.6 55 44
*3 FELIER SPAD &
Table 3 The SPAD value of different treatments
BB A
AR . el FFAE] et TFAEH)
Vi 58.0+6.36abcd 51.7£2.76bcd 61.7+0.47abc 58.6+3.20ab 53.3+3.62abc
V2 53.2+6.18cde 51.5+3.80bed 55.8+3.18cd 56.1+3.82abc 48.3+3.28abcdef
V3 51.3+3.96¢ 45.4+3.69d 59.9+0.75abed 49.8+2.21¢ 51.2+5.21abed
V4 53.7+5.27cde 52.6+6.58bcd 54.6+0.90d 55.1+1.29abc 44.8+4.55def
V5 54.4+2.61bcde 49.3+5.32cd 58.1+2.26bed 52.0+5.15hc 50.3+2.69abcde
V6 58.5+5.63abed 51.7+4.99bed 60.1+6.15abed 56.9%5.50abc 52.8+3.71abc
V7 57.0+4.69abcde 49.2+1.63cd 59.3+3.15abed 57.6+3.10ab 52.2+1.91abed
V8 52.745.08de 48.9+1.33cd 54.8+5.73d 53.6+1.72abc 46.7+5.42cdef
A 59.9+5.37ab 50.6+6.30cd 61.4+4.74abc 56.3%3.85abc 54.4+1.66ab
V10 53.1+5.93cde 48.5+6.04cd 53.8+2.11d 57.2+7.19abc 43.4+4.63¢f
Vil 57.8+3.81abcd 55.8+2.90abc 60.3+1.82abcd 51.1£5.20bc 53.6+2.49abc
V12 62.8+4.39a 63.1+7.41a 57.7+3.23cd 56.7+3.76abc 53.5+3.48abc
Vi3 56.1+4.19bcde 48.6+5.54cd 56.6+4.80cd 52.6+5.52abc 49.2+6.13abedef
Vid4 59.3+4.12abc 53.8+4.01bcd 57.9+3.79¢d 53.2+2.64abc 51.6+5.71abed
V15 57.8+4.40abcd 59.6+1.06ab 65.0+1.11a 59.9+2.47a 47.6+1.82bcdef
Vi6 53.9+2.75bcde 53.9:+4.69bcd 61.4+3.15abc 58.3+3.25ab 42.4+1.93f
V17 53.9+2.73bcde 55.0+3.16abc 64.5+2.32ab 57.7+0.55ab 55.742.47a

V1~V17 W13, F—38dEEANFR/NG FRRR 25 B2 (P<0.05),
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Table 4 The leaf area index of different treatments

B A SRS UES
AR AL JF AL A ITAEL]
V1 6.3+0.45ab 3.0+0.171 4.0£0.06efghi 6.9+0.15¢
V2 5.6+0.55bcde 5.6+0.56de 4.3+0.31cdefg 7.7+0.29a
V3 5.1+0.36def 4.4+0.55fg 3.5+0.20ijkl 5.2+0.55¢f
V4 5.2+0.40def 5.9+0.30cd 3.9+0.23fghi 7.5+0.40ab
V5 5.1+0.44def 4.9+0.50ef 3.1+0.231 5.7+0.06de
V6 5.3+0.26de 3.4+0.44hi 3.3+0.21kl 7.0£0.51be
\i 5.7+0.47abcde 4.0+0.12gh 4.1+0.44defgh 5.6+0.51de
V8 5.4+0.40cde 5.0+0.47ef 4.7+0.12bc 4.0+0.38hi
V9 4.5+0.21f 6.5+0.36bc 4.4+0.50bcdef 4.1+0.38h
V10 5.1+0.35¢f 4.8+0.30efg 3.3+0.105kl 4.4+0.06gh
Vi1 5.9+0.52abed 6.7+0.47bc 4.8+0.30b 4.5+0.32gh
Vi2 5.0+0.15¢ef 5.2+0.06def 3.8+0.41ghij 4.3+0.38gh
V13 6.4+0.64a 7.0+0.25ab 4.5+0.10bed 3.4+0.151
V14 5.7+0.50abcde 5.5+0.62de 4.4+0.03bcde 7.8+0.23a
V15 5.3+0.10de 4.5+0.56fg 3.6+0.25hijk 6.8+0.23¢
V16 6.2+0.31ab 6.5+0.71bc 4.5+0.28bcd 4.9+0.30fg
V17 6.1+0.47abc 7.7+0.90a 5.6+0.40a 6.1+0.21d
VI~VI7 W 1, W —3 85 ARG 550K 255 .3 (P<0.05) .
x5 FRLEHERT(R)HEFTH
Table 5 The growth period of different varieties (lines) under different treatments
BRCE) (UE’%H) _ ‘LEI IR _ iﬁ‘ﬂﬁﬁé‘
WEMA-H)  REINOA-F)  EEMIG)  EEMI-H) REII-H) EEI)
Vi 09-30 03-04 05-24 236 02-16 05-21 233
V2 09-30 03-04 05-24 236 02-15 05-22 234
V3 10-01 03-06 05-29 240 02-18 05-26 237
\Z 09-30 03-05 05-27 239 02-17 05-22 234
V5 10-01 03-05 05-27 238 02-18 05-22 233
V6 09-30 03-05 05-26 238 02-15 05-21 233
V7 09-30 03-05 05-28 240 02-17 05-23 235
V8 09-30 03-07 05-29 241 02-19 05-25 237
\C 09-30 03-07 05-29 241 02-19 05-25 237
V10 10-01 03-08 06-01 243 02-19 05-26 237
V11 09-30 03-02 05-30 242 02-18 05-24 236
Vi2 09-30 03-02 05-27 239 02-19 05-25 237
V13 09-30 03-02 05-29 241 02-19 05-26 238
V14 09-30 03-05 05-28 240 02-18 05-24 236
V15 09-30 03-05 05-28 240 02-19 05-24 236
V16 09-30 03-05 05-29 241 02-19 05-25 236
V17 09-30 03-05 05-25 237 02-16 05-21 233

V1~V17 W 17,
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Table 6 Variability of plant traits in rapeseed under film mulching treatment at mature period

btk AE AR T brifiZE - TS FRE(%)
B HAABA  BEBAL  HAAOBAL B AARML BEBAL HRBA
PR (em) 141.4~166.4 127.8~158.7  149.3A 144.1B 6.7 1.7 7 e 4.5 1.2
IIBERAL (em) 32.0~75.1  21.5~62.8 48.1A 47.1B 2.4 2.1 Sy BB AL 5.1 4.4
— WAL 73~11.5  7.3~9.9 8.7A 8.5A 0.7 0.9 — WA B 8.5 10.4
FAFAE (em) 30.0~65.0  43.3~60.0 46.1B 52.7A 4.9 0.8 FAETFRE 10.5 1.5
AR AR AL 17.0~90.0  45.3~84.4 48.98 69.7A 3.1 3.6 FEAEF AR 6.4 5.2
EAEF S 0.6~1.5 1.0~ 1.6 1.0B 1.3A 0.1 0.1 APPSR L 9.1 5.9
PR S 184.4~636.5 146.9~296.0 382.5A  215.5B 3.1 30.7 IR R 0.8 14.3
AR R AL 319.2~666.5 204.1~380.4 404.0A  283.7B 4.4 33.2 BARR A 1.1 11.7
PR (em) 3.8~6.7 5.1~7.7 5.2B 6.1A 0.2 0.1 FR 4.7 1.1
S TRk 13.7~26.9  19.4~26.7 20.7B 23.2A 1.8 0.5 BRI 8.5 2.1
TR (g) 3.07~4.02 2.88~3.52 3.47A 3.27B 0 0.1 TRLT & 1.4 2.0
Bk HE (g) 19.2~37.8  16.7~27.7 25.9A 23.3B 2.8 3.2 LR 10.8 13.7
[F)—A7Hd G AR RS TR 308 22 50 .3 (P<0.01)
27 HREEEE RN 3 gEs e
3 I A A AL 7R 3 AT IE
B R3 647.71 kg/hm®, LG FAARA AR FRINSER) 3.1 TEREMAAMIBX & WAL BB AN SRR

SR 38.2% (R 7). [A—AbBER V1~V16
FEEIRT V17, B SRR A Ab 2T R A 4 3 Y
V17 PEa ¥ e, Ol V2 Ml Ve, [ SR A b
PRI SRR, V10 B i f I, {H R A R A b
HUE - T W2 I K R B S R
HBAAATE 2%, Proeth i 2s . T L IR R F K
FEEE b RRA T X IR A SR 0 =

BRI

B ALBERE S U5 VR W) 0 LR IR BRI, R AR R AR
Kilg#l—Emfe sErEH . A4 REM, 18R
FERRARAL 1 Ct o xR AR A W A s e
7 b 3R o 3 R R AR T E e R
JESFEWEA—ERR, — BRI IR,
A PR R SO R AR BT S R R
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Table 7 Effects of different wintering treatments on yield

A IR A T WA R
(%) (ke/hm?) (kg/hm?) (%)
Vi 2 666.63+0.14bcde 3 963.20+0.42abc 48.6
V2 3 046.15+0.23abc 4 446.22+0.20ab 46.0
V3 2 479.62+0.13def 3 556.18+0.17abc 43.4
V4 3 207.16+0.17ab 4 073.20+0.23abc 27.0
V5 2 658.13+0.20bcde 2 796.14+£0.22¢ 5.2
V6 3 030.90+0.03abed 3 945.20+0.04abc 30.2
V7 2 821.64+0.21bcde 3 498.17+0.23abc 24.0
V8 2 795.64+0.06bcde 3 977.20+0.08abc 42.3
V9o 2 003.10+0.10fg 3 049.15+0.18bc 52.2
V10 1722.09+0.29¢ 3 652.18+0.26abc 112.1
V11 2 890.14+0.17bed 3 843.19+0.45abc 33.0
Vi2 2 303.12+0.20ef 2 773.14+0.04¢c 20.4
V13 2 525.63+0.24cdef 2 910.15+0.21¢ 15.2
V14 2 529.13+0.27cdef 4 042.20+0.29abc 59.8
V15 2 659.13+0.18bcde 3 962.20+0.28abc 49.0
V16 2 089.60+0.05fg 2 961.15+0.20c 41.7
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