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Abstract: This research investigated, using petri dish filter paper and pot culture methods, the allelopathic effects
and their physiological mechanisms of water extract of air-dried leaves of cabbage (Brassica oleracea var. capitata)
on seed germination, seedling growth and physiological traits of three crops commonly cultivated in cold and arid
areas of Shanxi Province: cocozelle (Cucurbita pepo) , kidney bean (Phaseolus vulgaris) and maize (Zea mays). Tt
was found that tested concentrations of water extract of cabbage leaves had a significant inhibitory effect on seed

germination and seedling growth of the three tested crops (P<C0.05) , and the inhibitory effect increased with an
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increase in concentration. The inhibitory effect on radicle elongation of cocozelle and corn was stronger than that on
germ elongation at the same concentration, while the inhibitory effect on radicle elongation of kidney bean was
smaller than that on germination elongation at a cabbage leal water extract concentration of 0.04 g-mL™". The
malondialdehyde content of kidney bean and corn seedlings after allelochemical treatments was higher than that of the
controls. At cabbage leaf water extract concentrations of 0. 06 and 0. 08 g-mL ', the antioxidase enzyme activities of
test crop seedlings were enhanced, including SOD, POD and CAT. In multivariate analysis of the data, the
allelopathic inhibitory effect of cabbage leafl extract on the three test crops ranked as cocozelle”corn>kidney bean.
The differences in the inhibitory effect were related to the changes in malondialdehyde content and antioxidant
enzyme activity in vivo. Therefore, planting kidney bean after cabbage may be one method to alleviate the negative
effect of the stubble on the following crop. It is recommended that the aboveground parts should be completely
removed during cabbage harvesting to avoid allelopathic substances accumulating in the soil and affecting the growth
of the next crop.
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Fig. 1 Effects of mass concentrations of cabbage—leaf water extracts on the seed germination potential and rate of three crop

seeds
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Fig. 2 Effects of mass concentrations of cabbage—leaf water extracts on the radicle and germ length of three crop seeds
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Fig. 3 [Effects of mass concentrations of cabbage—leaf water extracts on the radicle and germ dry weight of three crop seeds
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Table 1 Allelopathic index of the seed germination of three crops under different mass concentrations of cabbage—leaf water

extracts

ZIRAEY JB it e S Ak IS5V 48 %4 Index of allelopathic effect

Receptor Mass concentra: Vs e IEALK I3 3T AT
crops tion (g'mL™") Germination potential  Germination rate  Radicle length ~ Germ length  Dry weight of germ  Dry weight of radicle

Pa 0.01 —0.568 —0.494 —0.880 —0.532 0.107 —0.537
Cocozelle 0.02 —0.635 —0.701 —0.516 —0.325 0.088 —0.103
0. 04 —0.946 —0.948 —0.593 —0.589 —0.272 0.250
e 0.01 —0.347 —0.200 —0.535 —0.309 0.109 —0.224
Kidney bean 0.02 —0.458 —0.294 —0.688 —0.458 0.124 —0.425
0.04 —0.625 —0.482 —0.586 —0.644 0. 229 —0.390
ok 0.01 —0.211 —0.159 —0.290 —0.248 —0.249 —0.245
Corn 0.02 —0.296 —0.207 —0.240 —0.016 —0.150 —0.371
0. 04 —0.408 —0.378 —0.707 —0.187 —0.336 —0.670

28 Bk H 1 I K A VA R ) W R X ) — 32 AP ) AR N IR 228 K R i A AR 25 S (R 2) o 2k KK B T
HLOBRSETGAE0. 04 g-mL R BEAL , HEAR e N IR AR (9 BURME SR TR 2 L LA R 52w Sk B, H S K B Y
WS 535124 0. 01.,0. 02.,0. 04 g-mL B, R RARARRTHC B 735024 71. 0496 .76. 02 % 5 29. 34 %6 , TR 27 AR X< B2
G5k 75.19% .98.41% 5 81.36%0 . M AEY) B BAF DK, A AR 52 8 1 xR AR 0 410 oA FH B TR 2 A R
LAY A e KRV B 5 R AE SR /M v BE 1 A1
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Table 2 Effects of mass concentrations of cabbage—leaf water extracts on the relative growth of radicle and germ of three crop

seeds
ZARIEY Joig 8713} 3 HE X AR K AR X R 2K AT AR T A IR+
Receptor crops Mass concentration Relative radicle length Relative germ length Relative radicle dry Relative germ dry weight
(g'mL ") (%) (%) weight (%) (%)
(L)) 0.01 12.00+1.11b 46.85+2.57b 47.92+8.57c 112.91+1. 51a
Cocozelle 0.02 48.35+2. 96a 67.513. 96a 93.85+5. 15b 110.58+2. 97a
0.04 40.67+2. 152 60. 09+ 10. 22ab 138.10+7. 14a 73.3948. 95b
B3] 0.01 46.48+5. 28a 69.06412. 55a 78.23410. 23a 112.08=4. 88b
Kidney bean 0.02 31.21+3. 14b 54.15+ 10. 67a 57.97+14. 16a 113. 9542, 96b
0.04 41.40+2.62a 35.5643. 10b 61.4749. 86a 129.5343. 53a
ES 0.01 71.0449. 56a 75.19410. 48 77.04411. 052 75.61412. 41a
Corn 0.02 76.02+5. 21a 98.4145.01a 64.1449.87a 85.58+4.33a
0.04 29.34+3.58b 81.36+4. 39b 33.6747. 24b 66. 8742, 15a

& vp ] B R [l /N5 o7 B 28R [a] VR W) A5 A [6] e i Ak 381 ] 2% 5 i 3% (P<C0.05) . R [d] . Different lowercase letters within the same column indicate

significant differences among different concentration treatments of the same crop at the 0. 05 level. The same below.

2.2 ZRHEA KBRS IFEDLS G LKA

3 BE VR B &)y B bk v R A A 2 Rl P B YR VR R e R T R PRI R B (2 3) . 0.08 gemL BRI
K SRR B, PG 40 P A bR 5 R TR IR (P<<0.05)50. 10 g+ mL 'S5 ER H i M KSR AL BT S 4
0 R R AR B P AR K O R A 34 3 AR (P<Z0. 05)50. 06 g-mL " &% BRH W - /K 32 9% B AT B 3 R 5
KA A BR R ARG (P<0. 05) o 7 3Bl 32 (A V4 v, 28 J5 vo e B8 485 Bk H 06 vl /K 2 9 Ak L A T oK & 1 kv 5 AR G
F1%) I I W 32 4 i K, 45 0 R LE 0 BB ARE T 42. 3% 157, 9 % 5 T #7401 1 B bk 125 -5 M < oA A1 sk 2 4 X /1N, 43 31)
H35.620547.9%.

Bt & Ab 2 B T L 3 AR A RS R R T R R R A Bk oK IR e B
(P<C0. 05) 41 il V4 W = 4y AR T I i 184 o SR BRI &5, Va4 AR T B R AR T 27. 1%0~52.5%0. M&58k
WA AR T R O 0. 08 5 0. 10 g-mL A RE 3 (P<T0.05) BFEARTE &5 2 1 30 A9 b L350 5, BRI 43 3 4
14.7% 542.3% . FARFREHRE(0.06 g-mL )AL BRAS X} BRAL R FE T 8. 6% o 5 XF HAAH Fb , Ab H v nl {2 G AR
B R 28.4%0~51. 70, REHL AT EINEAL PR E S 0. 08 5 0. 10 g-mL ' i 2 (P<C0. 05) FEAK, 430~
RE T 35.6% 543.9% . # CKIMF , s A [] BT & v B2 19 45 Bk H i /K S v 2 vl 8 3 PR IR EOR 4D i AR R 5t I
PR (P<<0.05) o 4 ¥R N8R 1 BT 5 W B2 (0. 10 g-mL ") I, XPAR 2R 5 4 b 3 T 5 8 B 49 36 390 41 s 5 1) 411
AR 0 53 ) = 3k 43,526 55 55. 890 5 TR VR FERE AR A 0. 08 g-mL B, % b b5 T4 o SRR A 4 okl 4 FH B
S 55, 7T T AR ) 0 ) A58 AT A U AR 5 2 T R R AR 0. 06 g mL AR 6 b b 35T SR R 0 o R
17 34 35 (P<<0. 05) 3 5, {H X AR 28 T 8 A 400 ol 4 FH W 308 0 55, 400 ) 23R 16. 896 (3R 3) 6

SEBRH 0 K BN 3 T A2 AR AR W 4y 1 A A e B AR SRR SONE 8 B U R B I o BR KR4
Mo 1T T AL Bl Ak B A0, 0 A P AR L g R A A . AE A TTURG IS B b e v R A B A
SHKT G A RS T T A 4 i, xR A Ak SR F8 B a3 i R — 0. 525 5 — 0. 517 ; S ARk JEE Ak 2R
V853 500 F VA M T S S AR K A A B O 0N S 5 0 O K0 0 — 0. 086 5 —0. 122, &R A ER T
D/ B0 I B S B 7 = 15 o 1 i s SO 1 R (S SR N e S e s D S AN (9.0 N e N R e
TR W2 T 8 o R OR B AR AR KT R ik i A PV U o 7 e R, AR R AR 8 Bl — 0. 579, b R B T
XAV e i ALk YA 1% i) 3 e 55, AR AR B — 0. 168(3 3) .
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R3 AFHEMHKRBEREREXN IHMIEWHEERKNZM

Table 3 Effects of mass concentrations of cabbage—leaf water extracts on the seedling growth of three crops

ZREY B R 3= R Mo R AT M BT
Receptor ~ Mass con- Plant height Root length Underground dry weight Aboveground dry weight
crops centration I 5E {E P 52 U ImA I 5E PRI AL I 5E {E U3 ImA
(gmL™) Measured FE 4 Re- Measured 84 Re- Measured TR Re- Measured A Re-
value sponse in- value sponse in- value (g* sponse in- value (g* sponse n-
(em) dex (RI) (cm) dex (RI) plant ™) dex (RI) plant ) dex (RI)
PO 0 12.7841. 65a — 9.78=£0.76a - 0.059=£0.009a — 0.163£0.006a —
Cocozelle 0.06 9.89-+0.86ab  —0.226 8.2840.8lab  —0.153  0.043+0.005b —0.271 0.149+0.008ab —0.086
0.08 9.31+£0.52b —0.272 6.53£0.92ab  —0.332  0.040£0.009b  —0.322 0.139£0.009b  —0.147
0.10 8.2340.91b —0. 356 5.10%+0. 55b —0.479  0.02840.006c  —0.525 0.094+0.005c  —0.423
B3] 0 25.12£0. 86a — 11.984-0. 85a — 0.116£0.006a — 0.289+0.012a —
Kidney 0.06 21.30+1.17a —0.152 10.5241. 23a —0.122  0.08340.009b  —0.285 0.215+0.043a  —0.256
bean 0.08 19. 8542. 25ab —0.210 8.75£1.86ab  —0.270  0.078£0.075b  —0.328 0.186+0.027b  —0.356
0.10 14.5941. 32b —0.419 6.16+0.59b —0.486  0.05640.007c  —0.517 0.162+0.038b  —0.439
ESF S 0 46.6943. 31a — 17.8041. 95a — 0.131£0.007a — 0.35540.005a —
Corn 0.06 32.27+1.47b —0.309 9.30+1. 24b —0.478  0.10940.005b  —0.168 0.186+0.009¢c  —0.476
0.08 31.63£2.27b —0.323 9.10£0.95b —0.489  0.095+£0.009¢  —0.275 0.22840.011b  —0.358
0.10 26.92+1.97¢c —0.423 7.50=+0. 80c¢ —0.579  0.07440.005c  —0.435 0.157+0.004c  —0.558

— : T IH5% 38 F5 There is no need to calculate this indicator.

2.3 BRI R ST 3H AR 0GB LE A

5 IO VAR B ) 45 R P K R VO T A S R T K EE I T A K Ak B e — B, 38 3 B A o
PER o Horbd B B B (0. 04 g-mL ") (19 45 3K H 5 oK 42 WX 3 il 32 AR A 0 1 W & 1) Al JRR &35 5 28007 24 5 T IR
JT e B (0. 015 0,02 g-mL™"), Bir % 5 i 48 8053 51 — 0. 516, — 0. 416 5 —0. 448, Bl 5 /K $2& 0 ot 2t ¥k J3E 1) e
R AR 358 1) PR 5 0 ) A58 32 00 M 0 30 AT 55 1 A X T K R P A ) 5 SR A AT R 1Y AR Ak
L. TEAR RV (0. 015 0. 02 g-mL ), K ZF 0 19 Ak IR &5 45 200 48 B0 R o ARG I 55, 45 Bk H 3 v 7k 4
VTR T2 R 2 3 PR T K 8 AR 2 4 00 ) 5 s IS T A R R o R R (0. 04 gomL DR R EFEIAY
PRI 5 BN 4R B K, 32 B 0 AL R 25 B 3 A IR 59 o 25 BRI R B 2 1T, T 0 2 2 300 10 A R 25 5 U 8 3K
SR(E4),

5 5% T B R B A IR 0N 2 AL e i ik B (0. 10 @ mLY) FR 2 R H W K SR VOGP A S S K 4
AR A AR Z B B R0 B0 T AU B A, XN A AR A4 0 — 0. 447 . —0.465 5 —0. 497, 5 XA &k 1k
JREEA TN AR ] 78 3 32 AR rb (3 M B K 4 VB0 VB &y i A R A R B S R R X e T R K 4

R4 EHRHEMHARERERENIMEYMFHEZEIHERNLBREEHE
Table 4 Allelopathic comprehensive effects of mass concentrations of cabbage—leaf water extracts on the seed germination and

seedling growth of three crops

ZRAEY SEBRH W /K 3 JE Concentrations of cabbage-leaf water extracts (g+mL ™) Sy HE4
Receptor crops 0.01 0.02 0.04 0. 06 0.08 0.10 Average Ranking
VU #i 7 Cocozelle —0.484 —0. 366 —0.516 —0.185 —0. 267 —0.447 —0.378 1
2% 5 Kidney bean —0.251 —0.367 —0.416 —0.204 —0.291 —0.465 —0.332 3

£ K Corn —0.234 —0.213 —0.448 —0.356 —0.358 —0.497 —0.351 2
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¥ A A AR A P e ik o AR XS D T BT 5 A A K ISR AR AL S ERCE W KSR WO 3 A 1 1l R 2R
B R I Ay W > R >R R (R 4) .
2.4 ZRHBErRREA 3D G ERFRG YA

552 A X BRAH LE B 74 80 7 7 e IRk BE R 0. 06 g-mL - "Ab BRI, 1 i 19 8 (MDA) 2 5 g AR Ak, A b 2
s T xR %%ﬂ‘ﬂmﬁéﬁﬂ%,£*%E§E@W:%Aaﬁﬁiﬂuo E?TEE%?F*?O 10 g-mL"ﬁiIﬂHﬂ“,ﬁ%ﬁﬁ
5 EOKA AN RS R R & T CK(P<<0. 05), Hos i L TH i 2 2MELL . SEE AN RS R
A Rb PR R B R B T o 2 3 B A5 BROH U K B P 0 T3?Fﬁ|“1 WEY fiiﬁzbaaﬂﬁ%éLTh
MDA F 5 4 55 75— AR F2UE B BN (G2 5) .

£5 FARREBREHBEM KRB IFIEW S & EEIBRN M

Table 5 Effect of different mass concentrations of cabbage—leaf water extracts on the seedling physiological index of three crops

ZIRAEY) % Mass con- MDA & & Malondialde- il 7% P Enzyme activity (U-g '*min ")
Receptor crop centration (g-mL ") hyde content (pmol-g ") SOD POD CAT
[N 0 3.9240. 16b 51.2+1.9b 20.1+2.6b 1.640. 2c
Cocozelle 0.06 3.78=0.49b 53.8%3.1b 28.5+4. 1ab 5.3%+0. 8a
0.08 5.06+1. 84a 65.4+2. 6a 32.843.9 3.941.6b
0.10 7.8940.61a 39.5+4. 8¢ 14,245, 4c 3.44+1.1b
E ) 0 2.56+0. 11a 146.2410. 8b 2085+105. 0b 428.7420. 0a
Kidney bean 0.06 2.79740.08a 149.4+9.9b 2118+158.0b 439.1411.0a
0.08 3.16%0.12a 171.945. 1a 2104+102. Ob 465.546. 0a
0.10 3.6540.06a 143.6+4. 2b 2499+162. 0a 450.6413. 0a
Ek 0 2.960. 28b 22.841.3b 52.846.4b 70.242.7b
Corn 0.06 3.3741.05b 34.6+4.1a 63.945. 2a 72.543.5b
0.08 4.9642. 29a 28.243. 2ab 56.7+2.8b 89.3+6.7a
0.10 6.09+1.18a 20.1£2.4b 41.343.5¢ 52.547. 4c

MDA : A —# Malondialdehyde; SOD: #8 & L ¥ 15 fL#F Superoxide dismutase; POD: i AL ¥ i Peroxidase; CAT: id Ak & Catalase.

A FE B A Ak B B 0 T i TG 0 S B AL (SOD) R UL W (POD ) 1 PR JE AR 52 Sg 1 o
J5 5 P AR AR ARRAE o M AR VR R 0. 08 g-mL I, b A I A G A T P G2 R (P<C0. 05) 5 1T 24 Ak B i 4k &5
ETFFE0.10 g-mL B, HE P 2 2 @2 W (P<<0. 05) . 3¢ 40 A9 SOD i 4 [A] 4 th 7 4b B i %0 0. 08
g-mL B, 3 9 T H A 4 B (P<Z0. 05) 5 11 H POD 1 P 40 78 b Wk B2 o4 0. 10 g-mL ' B 5 35 1 58 (P<<
0.05), 4 F K1 SOD F1 POD i P4 28 1h e #4535 5 75 8 2 AR 8L, L 3 A g 58 Bk JOT 6T 57 1) Acb 3800 e B 0 5 7
FENTR] R TE AL B O 0. 06 g-mL ', £K A Y SOD 5 POD i P 1) .35 1 5 (P<<0. 05) o 4 AL HRK
FFE R RS 0. 10 g-mL "B, £ K411 POD 3 #5231 @ 2 M il (P<<0. 05) . FE#F 2 4h i 1 3 WAL A (CAT)
T P B Ak SR B AR AL B R, MV B 0. 06 g-mL B, L& M i 2 T (P<<0. 05) , b TH i B R ik 6 B 245 L |
1M 24 A2b B e B TH 2R 0. 08~0. 10 g+ mL I, i M35 4k 201 0 2 [ A1 (EL0)3 8 35 5 T %0 B (P<<0. 05) . K CAT K
T P 7 Ak 5 PG T 2 2 e, (EL A S v B FE % 0. 08 gemL U, GRS B OR (P<<0. 05) 5 4R FEFF % 0. 10
g-mL i G M R AR X B (P<Z0. 05) , BRI AT 3k 2590 . S F 4l Y CA'T 1 4 i Bl Ak FHE v B A5 Ak 17 gk
AR AL Z REA B EER(ES),

3 itig

3.1 ZHHBEARRRSIHEDIFTHA LSS @ ARG A
P TEATE A 245 A 08 o 1 A 5 B 85 TP R AT R A G W, 6 A AR A G b A A (L A A ) 7 A e B s o
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YERT . 32 B BT AR Y AL I8 AE T e 8 i 8 SC o BOARTE XA A8 SCH AL 1 A0 o R0 i 79 75 T A PR 2 EL SRR T
W H AR B AR RN . RIS T X — A, WL = S5 R B, A R (Lycoris radiata) K= R
Y8 N (Raphanus sativus) 35 K 35 750 0 32 ( Brassica napus ) 40 T8 A2 4 347 ELAG 3850 A0 9060 4 7, e 3 e A 340 ol
e T HOE S IR £ /N (Triticum aestivum) 5 FFI12 B2 T K AT (Oryza sativa) B8 & M4 i A K 3
FE AR R R S BB 9T IE S, RIR 3 (Euphorbia jolkinii) H (25 IR R AL B T 2 4 4 B W
(Loium perenne) ¥ ¥ 8 & 544K .

5 R R 2, AW 0 A 5 Al B A A B BOE R E T R I, 2 25 Bk B KRR B Tk
AL SR P A ST S BT R A AR . TERP A B B, 0. 01 g-mL A A R BRI S 3 AT
PU# P 530 R ZFRE R R (P<<0.05) ; Yk B A5 0. 02 g-mL "B A] B F IR E R K ZF3 . EYHAERKH
B, 3 A VR W 0t 4 35k T K B U B O BURR P AS  o TEALFIHR D 0,06 g-mL B BRI 3 BE AR R OK
H R R AR S Bk A ) i (P<<0. 05) 5 IR $E WMk B F+ 22 0. 08 g-mL "B, P & 2 i bk e Rt b 38 1 o 3% W 3
FEAL(P<<0.05) . S RETMHIIE S FAHRL . SR, 45 BRH 3 0 /K 52 80 5 SR 410 1l 3 & IR AR A K (ELH0 X6 iR 25
A= 0 2 FA BT A HEAE Lk R WIS Bk R b w0 A B B RT BB 2 X [R] — SZ A W 1 AN [ A e A
BRI

HEE LT % [E] Rl R R AR 0% 1k 8800 o T IR 2, ] i 5 VAR B S 4 Ak i) B A G . X 5T AT
5848 B (Xanthium sibiricum) {0 EAE F B S5 S AW & AR HAS [R] F S0k R vh £ 55 7K R 32 4 % 22 Fh 22 14 ) 2
IR 1 FF FH B0 BIF 92 45 5 o JBUER N, U A T AR VR 400 88 i b S 0 IO 1 B 2 N A 22 5 A L AR L P AR
T 7K A8 Sy 30 3T 1) I 30 00 02 0 3K H W 7 R AR R A RE B VR e T A Y A AR L 7 AR T R IR A L AR
o YR A AR A o RS R A SRR AR A AR L R T R X R B T AT — o Y 52 p R B g
I3, A B e I LR B — 8 B S A S B 40 8 0 A K . OB SE AR T 50 A0 EE Ak 1k 4 4 A
T A VR B ) K BB U ) F Ak 8 b o S X g B AR AR N . X 5 ARSI AT T iR AL
EAF— A, B T U 45 R 2 5 AR5 55 5 19 0. 01 g- mL " 45 3K H 1 MoK & ), A8 ) T 2308 74
PO ARG, R A R AR AR ARG B bR Ry B BT AR 2 AV B 4 0] O 0..01.,0. 03 gemL T R B
M) 6 B K B I A G e, R 2 Bk R SRR SRR, IR O B R BT AT I R, DL A AR B ) B A
HEA A SRR b, 0 AR W 3 B IR A 1 5 0

g5 AT UL, 2 RO R 6T 2 AR W B B e R LA N HORD R E R RS Atk IRK S A ST
T, L X AS () 32 AV ) 1) 5% i A7 7 S 2 25 59 X [)— 32 AR 1 1 P Oy v 2 R0 Ak L B T A e 20310
3.2 S ECGHIE et KB R AT 3 AP AR AL BAR R #9 £ SR AL

T 32 BN B AR TS 18 5 0 35 00 J2 200 R RGE , = 58 3 300 Ay 552 i A 400 &4 S o2 7 7 400 i 2 B35 5 A ) o iz
i t0 0 ZEAL FE ARSI R A A o Y AR S AR o AR T A B 2 e RS o AR R — A
& T EAR SR A F YT, Al 5 A0 N A R 8 R AR N . n A i AR A, | R T R Y i
P, ok A T r, BEL 5 68 1% O B P , e 2 T BB 45 A S A 3 o8 R PR B IR . TRt D R Y B A 4 R 2 PR R
BEE AT S AR A VG E A AE SR R (0. 06 g-mL ) AR BRE, 2 A9 T8 RS S SR XS IR I Y
#1 ] AR I R 4 BT A A AR ST R AR TN Y A, DT U R B 0 o 3X AT e TR A5 B W K 4
VR B AT, P P 40y G 32 B AR R B 55 I AR BEAL 2 — o (B BEE AL MR B A T 4 B Y
i AR B, 3 W 2 A VR 5 R e O S L bR 0 DR X VA T R SRR R . E RS
LR A F 5T 2 SR AL 38 e WAL IR ) T BE 05 AR B2 AV T I A B (H PR R T RN 2 A R A R
Yy ASTa], JH B it 5 0 R AN (] ) AR A R 4

WG A N AP IR R A TE AR RS RE I RN Z R Al X R ARG TR ERE A A
A8, EIEHITFLZ RS FEAY) R, Hh SOD . POD \CAT Jt i B P E LW B . SOD & KARAFTE 1 #
A H H G BRI, RIS R AN N R Al R B SRR R AR — DA K P b POD )0 ] 38 5k
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T 40 R R o A A A R I 0 200 A BB T A7 1 4, DR O O P R AR R ISP AS I PR Y BB T R CAT 2
BLAA P 4 5 0 P 4R R R 2R B R 22— o 3 30 il 7E R A NS R P DA D T 0 3 i B
B 3% P AR, AR TG T SR A A, DR P B A, DT (0 4B ) 7 — o R B b 2 9 2 SR A 39 05 3 0 O L
HAH R AR S AR BT v A BRI O &, T ATE — € B b S WA ) 52 0 0 R R LB 3 o I A AR A FIR A 3
B i I R AR ROVE AT BB AR AR 22 50 AEARHIE G v B A A BROE W K AR VR R3S R VR S RS
E@Sﬁﬁffﬂt%%?ﬁﬁﬂﬂaﬁ%iﬁ}:{}ﬁ%%ﬁ“ﬂ:%ﬁ P KW JE A FRET , — 35 19 SOD 5 POD i ¥ ¥4I F XF
B IXOAT BB 4 TR 32 BB B AR LS DRV s PR 48 2 TR 1 O L, DA s i b A AR B Jy o Tl
1 Kb B v T v B R, BT AR AR ) Tl 3 (S T 4G R R, o ARk ) R AR, UM 4 i T v i 4 R
T o T P DRI e T R ek A AR T o 3 5 b R I A R R R 1Y 2R (Sesamun indicum ) K2 B 23
WEAT (Phyllostachys edulis) WP EACHE RS0, 3N EAT A P09 3EHEA S &, ME B AER KT MR LR —
o At A R KA B B SR S AN A POD T MEE B R . BT POD RS 1 1k 20 fit 1 S8 1k ¥ B Hofth—
SO IS 0k PR 308 5 38 5 | A %) R ) A e AR A A0 P IR R B A 2R AR T . T AKX T RE R S T2 40 i I AR e
TE T e FE Ak IR I A6 S 2 TR e R e i A R TR 2 —
AR I 7E G IR R RUK A R R — B &R PR A ERH 5 KR R AR B N RO A 9T o FR T RIEE T ER SR
th Z R R R B T, AT LU UL DY 45 5K H W B A JERAEON o R R R A, TR SE PR AR Pl B v AR R
VEF I 2332 3038 Z A0 A R W52, QnpeoK U R RRR A R TR YR O R AR B RS
45 2R 5 a) A L SR TS 0B A AR K220 o o5 7 — 20 25 08 - HEAY BT 5 A W 2 1 B DA R At Ak 2 ) B R T
AR VEW D 7 W7 15 4 v A K R A RV 2 0 o R 45 R H S [ 4 A SRR 22 S R R L T A B
() VE W) AR T 32, T LA 00 M 2 e 445 3K H 0 10 P Je B 8y o gl JHE A B o LA B B0 S 0 | S O R R AR S
P ) I3 A AR 0 A5 5 T B Ak SR TR ARE Y o

4 it

SRR W 30 I T 2 R A A A R A P SR T X YA SR TR TR Rl R Al e A R AR R M R
Xt 3 b A 1) A JER % 45 A0 R 59 TP DA VG A > TROK > SR 7 A B AR 22 S S R N T T R A A
B VRS A AT OG0 DR, S DS R A AT 5 S A R A T B R G i i I AR B RO Y T 1 2 — 5 T
I, SRS Bk R, 0K M b 3 58 4 L B bk JLAR B T R R TR A K
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