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Allelopathic effect of water extract of Brassica oleracea var. capitata leaves
on seedling growth of Zea mays and Cucurbita pepo

ZHAO Cong, ZHAO Min, HUANG Xuefang, HUANG Mingjing, WANG Juanling

( Shanxi Institute of Organic Dryland Farming/State Key Laboratory of Integrative Sustainable Dryland Agriculture/
Key Laboratory of Organic Dry Farming of Shanxi Province /National Local Joint Engineering Laboratory of Water-
saving Techniques for Dry Farming in the Eastern Loess Plateau, Shanxi Agricultural University, Taiyuan 030031,
Shanxi, China)

Abstract: [Objective] The objective is to probe the relationship between toxicity of Brassica oleracea var.
capitata and stubble obstacles, so as to provide a theoretical basis for establishing a reasonable crop rotation
system. [Method] Taking the air-dried leaves of B. oleracea var. capitata as test materials, two crops species
(Zea mays and Cucurbita pepo) with relatively high economic benefits and suitable for cultivation in cold and
arid area of Shanxi were used as receptor. The effects of water extract from B. oleracea var. capitata leaves with
four mass concentrations 0, 0.06, 0.08 and 0.10 kg* L™ on the nutritional growth of the above two receptor crops
were compared by indoor bioassay method, and the corresponding allelopathic effect index and comprehensive
effect index were calculated. [Result] When the water extract concentration of B. oleracea var. capitata leaves

was =0.06 kg- L', the growth of roots and shoots of potted Z. mays seedling could be significantly inhibited
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(P<<0.05). The seedling height and root length of C. pepo were significantly reduced (P<<0.05) only when the
mass concentration of water extract of B. oleracea var. capitata leaves was 0.10 kg-L™'. At the same
concentration, the allelopathic inhibition on root length of Z. mays was always greater than that on seedling
height. For C. pepo, the allelopathic inhibition on root length was greater than that on seedling height when the
water extract concentration of B. oleracea var. capitata leaves was =0.08 kg: L™'. When the mass concentration
decreased to 0.06 kg-L™, the allelopathic inhibition on root length was less than that on seedling height.
According to the results of allelopathic comprehensive effect index, the allelopathic comprehensive inhibition
on C. pepo was less than that on Z. mays. [Conclusion] C. pepo can be used in the rotation system of B.
oleracea var. capitata to alleviate the obstacles caused by other toxicity. [Ch, 2 fig. 3 tab. 28 ref.]

Key words: Brassica oleracea var. apitata; water extract; allelopathic effect; Zea mays; Cucurbita pepo
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WEEATIE, b, WmNPESR . Zis . e . SRR, e b E A5 AR, Ok
HE ) E G SRR —, REFNE AR R AT G LRSS 3 AL, SRR By A R A
MAEFAPRERY] . S &2 AEMEERS, LU RmERED . iRy mm™ hoeith, K
e, HEAE AR B R b & 4 3 2 i A

RS H S R EVEEY . FTLLT — 2R TR EY . SR, 7ELL7E St B = 2E R R AN
[FA AR A RHEY), HA KW &2 38— @M. LLEK Zea mays ], 7ERERN 45 d J5illE
PRim S R, AR O HAEE 1 F KA 60%, HIJRFFMEZ/02 i, ZERREW R L5, “E R
FORMFTHA R, AT ™ X R ) ] AR A AR e RO ARIEE T, 2 TR TG AR ) 38 i AR &R
GyWh, Hb b ER R A5 T S5 R SR A B SR AR S SR AR, I BREE TR OR A AR, DT S i SR T
TR A R A A IR T, RS BTG AR AR R s 55 0 T s A K P 1R 2 25 AR )t
2 Salvia miltiorrhiza . —-& Panax notoginseng . 45 Angelica sinensis 535 CES2 AL B W AL BAE U,
Z R EE SRR E IR 2] T RGEPEM T, (HXT AR WEVE A BHARE R N AR 7 A 0 A A
WFoE b WLARGE . itl, AP S ILEAE AR ik, BUUm S s SR iER, gk it
BFRA I P Y b WAER R RIGIERAVE T, ST BRAY A5 Bk H W5 50 1 B2 S gt R ks

1 MRE 7

1.1 ##

B R EEER H W B0 %2 B. oleracea var. capitata ‘Tiejiangjun’ M F, 2019 BT 1L PH 4
A K 2E 1P HLRVE RO A FE Be il A 7R S i 0 e b . 1M X AR YR /K &R 450 mm, T 6—9 A,
KR . SZ AR B AR EK TTkE 20007 Zea mays ¢ Wannuo 2000”7 FIPHET 2 Lk i C8 Cucurbita
pepo ‘Liibaxianfeng’ , F—FHF i,
1.2 FHi&
1.2.1 5zt B KRB G B & AR IESSERAAL A M R UEfE T, 2RS4 BIFRE 30, 40,
50 g (WSLH4E ), A0l E T i@ I T, A 500 mL 2848 /K 5 i A 48 PR IR LR35 24 h (i
& 25 C, ¥ 150 r-min"), ZRUZIELCTIE IS 0.06. 0.08, 0.10 kg L™ HY/KFEW
122 A Kme  PRBEPURARTE . B3R Bk ORI R R RE AN AE = 8 em, LK 10 em,
T 7em BN &, T AR IR AEAER 2 ok, S KA, MRIER A 1 RS
o BTN G AL, FVF RN 250 g, AP HEERR A 200 g0 TRANAYSEERH W KR
W T Jy 0.10 (REFE 1), 0.08 (KEFHE 2). 0.06 kg L™'(kbFH 3), 3 E3HA 100 mL A/KIRI, 4
Fi B SR 2 NER RN, UZEEAKCH XTI, B TP EERT IR (RN 25 C, WEN 50%, 12h
4000 Ix VG JEEE N 20 °C, BJE N 60%, 12 h MBI, B35 R v ab B 20 5 X6 BR 4 43 591 5 e b 75 B
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Figure 1 Effects of different concentrations of cabbage-leaf water extracts on the seedling height, root length, root and shoot dry weight of waxy

corn in pot
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Figure 2  Effects of different concentrations of cabbage-leaf water extracts on the seedling height, root length, root and shoot dry weight of cocozelle
in pot
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