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Responses of Physiological Process of Rape to the Allelopathy of Walnut Leaf Litters
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WANG Ren-quan' ,Li Ming'
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2. Neijiang Vocational and Technical College , Neijiang ,Sichuan 641000,China)

Abstract: In order to study the physiological response of the growth process of cabbage rape (Brassica ra-
pa) to the allelopathy of walnut (Juglans regia) leaf litters,a pot experiment was carried out by adding
walnut leaf litter with different dosages:0,60,120,and 180 g per pot (represented by the control, g, L5 »
and L,y ) ,respectively. The results indicated that 1) the decomposition of walnut leaf litters significantly
inhibited the vegetative growth of B. rapa seedlings,such as plant height and ground diameter,and repro-
ductive growth,such as flowering and fruiting,in the middle and late growth stages of rapeseed. But this
inhibiting effect would not be inherited to the second generation of rapeseed. 2) At the middle stage of
rapeseed growth (100 days) ,with the increase of walnut litter dose, the activities of superoxide dismutase

(SOD) and catalase (CAT) in rape leaves increased gradually. The content of malondialdehyde (MDA)
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was significantly higher than that of the control only under Lg, treatment, while the content of soluble sug-

ar (SS) increased gradually, while the content of soluble protein (SP) decreased gradually. At the late stage

of rapeseed growth (140 days),POD,CAT,SS and SP of rapeseed decreased gradually in all treatments,

and MDA content was significantly lower than the control. 3) The treatment of walnut leaf litters obvious-

ly inhibited all kinds of chlorophylls in rape leaves. The net photosynthetic rate (P ) ,stomatal conductance

(G,) and intercellular CO, concentration (C;) of rape leaves decreased first and then increased with the in-

crease of litter addition. In summary,the withered leaves of walnut caused strong allelopathy stress to the

growth of rape in the middle and late growth stages through soil decomposition, which mainly caused per-

oxidation damage to the cell membrane of rape,so that its chlorophyll synthesis was inhibited,its photo-

synthetic capacity was affected,and then hindered its growth,yield and quality formation.

Key words: Juglans regia leaf litter; allelopathy; decompose; reproductive growth; Brassica rapa
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Table 1 Effects of different treatments of walnut leaf litter on plant height and ground diameter of rape

R /cm A%/ mm
Ak
100 d 140 d 100 d 140 d
CK 83.13=%4. 20a 121.73+4.87a 9.93%0.47a 14.57+0.59%a
Lgo 69.07+4.09b 122.53+3. 85a 8.2440.62b 14.53+0. 79a
L 57.20+1. 98¢ 121. 20+ 3. 53a 6.4240. 26¢ 13.63--0. 56a
Liso 49,9343, 22¢ 113. 13+2. 80a 5.8540.51c 13,2020, 75a
P HE EHRHE2E (n=5) , R PR RI/NE 3 SCF KR 22 55 W3 . R B 5 i ] 5 b 1R B R S R %0 . T IRD .

2.2 A TE A K X i Ak IR % R 53 i Y N R
2.2.1 JRAEMAR HIER 2 AT Bk T % s
Ak B Il SR A T AE VIR 3 A B AR 2

FPUAE I 32 R B AE P SO A8 P K R A 2>,
Lo Ly Al Lig, A0 EE A BA KR B AL 7 50N 46 7 K
¥y i F<CK(P<0.05), lLCKZr B T 32.92% .
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Table 2 Effects of different treatments of walnut leaf litter on blossom characters of rape

Ak B Kbk FEHF RS/ cm LRy SV AR e HAETEW B/ X 10 NS/ %
CK 21.7343. 36a 11.3340. 81a 1.98+0. 15a 96.9840. 76a
Lq, 13.33+2.93b 7.60-0. 88b 2.02-0.08a 97.5540. 68a
Lis 5.67+1.45¢ 5.67-+0. 62b 2.20+0.12a 97.9440. 44a
Lg 5.53+1. 28¢ 6.60-0.89b 2.57+0. 34a 94.954+1.91a

49.96% .41. 75% 1 38. 66%.73. 91% . 74. 55%, i
THISRE Y B AE AL 53 B0 E R0 A K3 1 ) 76 25 U i 1 A% Bk A
TEMAL B R G B 3 22 5 (P =>0. 05) , & Bk I 7% 1
3P X Y SR BRI AR T BRI 3 A6 T K BE A T 410 1)
A FH 5 100 X5 B A A6 A5 50 FAE A 136 T 0 52 e AN B Bk
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Table 3 Effects of different treatments of walnut leaf litter on bearing characters and yield of rape

LGS RO AR AHORICEE e FHARK/em PiRE TR H /g ke g
CK 225.70%16.58a 47.2442.63a 6.3240. 39ab 21.74%1.16a 2.464+0. 056a 12.33+1. 32a
Lgo 231.40%19.00a 38.27+3.52b 5.96740. 30b 21.92+1. 34a 2.178+0.055b 10.89+1. 04a
Ly 129.90+13.52b 22.72+2. 81c 6.5240. 42ab 23.447%1.45a 2.15140.028b 6.6340.90b
Ligo 116.50+11. 23b 19.0941. 27¢ 7.0740. 36a 22.31+1.08a 1.983%0. 297¢ 5.1340.54b
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REAIR (P <Z0. 05) , 171 Fifi 5 8 7% i 43 fife B[] 7 2B 4, B
W 7 4 /N B A KR 9 (140 D L FE Ly, ALy, 40
HTARORET R >CKP<0.05), 1 Chl
a.Chl b,Chl(a+b)fl Car & & IUTE Ly, AT T —
HE#EH<CK(P<0.05); 1] WL, 7 9 32 4= K o 1
(100 d) , Bk 8 v i o fiff 2o A %o 3 32 1t o % 2
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S 11 R (R e O (R o ST T O
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0.05) s Ly Lyyy M1 Ly, ZbFRTF9ZE0 H B C, 43 51
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Table 4 Effects of different treatments of walnut leaf litter on pigment of rape (mgeg ')
R JE K% /d Jib 7 LIS S AR b LRS- s ESTE
100 CK 0.876£0.016a 0.188=0.006a 1.06420.022a 0.257x0.004a
Lo 0.7724+0.010bc 0.16140.003b 0.933+0.013bc 0.22740.004b
Lis 0.797£0.007b 0.16520.003b 0.96220.010b 0.22420.002b
Ligo 0.732+0.024c¢ 0.15840.006b 0.89040. 053¢ 0.22540.007b
140 CK 0.31440.018a 0.30040.018a 0.61440. 036a 0.38540.015a
Lgo 0.33040.003a 0.32240.003a 0.65240. 005a 0.37940.003a
Lis 0.34140.007a 0.32940.005a 0.67040.012a 0.39340.008a
Ligo 0.24740.003b 0.23740.002b 0.48440.004b 0.28540.004b
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Table 5 Effects of different treatments of walnut leaf litter on gas exchange parameters and net photosynthetic rate of rape

- :%;"ﬁ/ai%%fe P, ILRE G, JLiE CO, W C, HIEER T,
/Cpmol e m %+ s~ 1) /(mmol *m %+ s 1) /(pmol « mol ") /(mmol *m %+ s 1)
CK 13.82440. 283c 0.14140.003b 202.0241.960a 4.30840.084b
Ly 13. 61440, 266¢ 0.12140. 002¢ 180. 56+1. 359¢ 3.769-40. 039¢
Ly 17.49640. 391a 0.17840.007a 193.56+2.508b 4.75640. 126a
Lis 16. 008=-0. 265b 0.15340. 004b 189. 341, 374b 4.29040. 077b
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d) AL BER B 3SE POD IGMEA 0 B % 22 5, CAT
TPETE Ly, AbBEF 2 <<CK(P<C0. 05),SOD i #:
5100 d Hf—FE¥ > CKALHE Loy, ZEBEF I8 3] 8 3%
ZF(P<0.05),

B Ly B3 Liw

4000 ¢ 700 ¢ 1000 ¢
a 600 | -
73000 | ][a ™ oo o
: g, : .
g/ ‘.‘E a 400 F e 600
5 2000 ¢ %2 S 00l 5
I = s BT 400 |
a NE > I a
2 1000 N= =y A00 2 o
agaa | /K 100
0 = 0 0
100 140 140
I RR Hud Iy R R Bud

T 7 A B J7 AN R B R OR 22 5k B e 35 (P <C0. 05) . R L,
B1 AEFMEZAZFHLETHERELRPEFETL

Fig.1 SOD,CAT and POD activities of rape treated by the different additions of walnut leaf litter
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Fig. 2 The soluble sugar(SS)and soluble protein(SP)and MDA content of rape by different addition of walnut leaf litter
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Table 6 Effects of different treatments of walnut leaf litter on germination index of progeny of rape

b B KRR/ % KR % KRR R RE/d
Zex 67.6041.47b 60. 40+3. 54b 13.95-£0. 49b 4.33+0.21b
ZLs, 73.20+2.87h 68. 004 3. 52ab 15.45+0. 79ab 4.47+0. 20b
ZL,5 81.2042.15a 75.2042. 33a 16. 88-£0. 53a 5.03-0. 18a
AU 84.0043. 85a 75.6047. 25a 17.39-+1. 28a 5.28-0. 15a

P EI L R ERE = 3) AU R 5 R 5
3 HHitk

KM 5 W 2 M o3 A R i 1) A SR ) T — 7 T
3 3 P8 A2 R il ST SR A DR A B P B 05
W5 T I A KO R A A
Ji ik AT L 53— T T U A B SO A B R
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