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Effects of Rape Straw Aqueous Extract on the Seed Germination and
the Seedling Growth of Peanut
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Abstract: In order to explore the effects of rape straw on peanuts and provide reference for the demonstration and promotion of
new rape lines PW-1B and the rotation of rape and peanuts, in this study, five peanut varieties such as Yuhua 22, Yuhua 37, Yuhua
65, Yuanza 9102, and Pukehua 9 were taken as the receptor materials, the effects of different mass concentrations of aqueous
extract of rape straw on peanut seed germination, seedling growth, and physiological characteristics were studied. The results
showed that the rape straw aqueous extract had an inhibitory effect on the germination potential of peanut seeds but had no
significant impact on the germination rate. The low concentration of rape straw aqueous treatment increased the lateral branch length
of Yuhua 22 and Pukehua 9 and the main stem height of Yuhua 65 and Pukehua 9, and the promoting effect was not significant with
increasing concentration, and the 0.1 g/mL of rape straw aqueous treatment significantly inhibited the root length of Yuhua 37 and
the fresh weight of Yuhua 65 seedling. The three treatments with rape straw aqueous extract significantly increased the root length
of Yuanza 9102 seedlings. Within the concentration range, the synthesis effect of the aqueous extract was promoted on Yuanza
9102, in contrast, the aqueous extract showed the allelopathic effect of promotion by low concentration and inhibition by high
concentration on the other four varieties. The soluble protein content of Yuhua 22, Yuhua 65, and Yuanza 9102 was significantly
higher than that of the control at different concentration treatments. The soluble protein of Yuhua 37 and Pukehua 9 was significantly
higher than that of the control at 0.03 g/mL. The antioxidant enzyme activities of Yuhua 22 and Yuhua 65 were reduced after
aqueous treatment with rape straw, and the POD activities of Yuhua 37 were reduced. In conclusion, the allelopathic effects of rape
straw aqueous extract on peanut varieties varied among the varieties tested. All the aqueous extract treatments showed promoting
effects on Yuanza 9102, indicating that Yuanza 9102 was more suitable for crop rotation with the new rape lines PW-1B.
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Fig.1 Effects of rape straw aqueous extract on germination rate of Yuhua 22, Yuhua 37,
Yuhua 65, Yuanza 9102, and Pukehua 9
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Tab.l1 Germination of different varieties of peanut seeds %

KRR AL/ (g/mL)

K Germination rate

A(]UGOUS extract mass con-

Bk 22
Yuhua 22

B4k 37

centration Yuhua 37

%1 65
Yuhua 65

EZ% 9102
Yuanza 9102

WERHE 95
Pukehua 9

CK 100.00%0.00a 100.00+£0.00a
0.03 97.67+3.45a 100.0040.00a
0.06 96.00+2.34a 98.00%=2.12a
0.10 95.3344.56a 98.0041.54a

100.00=£0.00a
100.0040.00a
100.00=£0.00a

98.00+=2.42a

100.00%0.00a 100.00£0.00a
100.0040.00a
98.00+3.37a

98.0043.02a

100.0040.00a
96.001=4.48a
95.004=0.90a

TE B 3 R P 3E bR s . WIS R/NG 8RR [ — i AR ) Ab R 22 57 3% (P<<0.05) . & 210 .

Note: The data were presented as average &= standard deviation. Different lowercase letters indicated significant differences among different

concentrations of the same variety(P<C0.05). The same as Tab.2.
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Fig.2 Effects of different mass concentrations of rape straw aqueous extract on germination potential of peanut seeds
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Tab.2 Effects of rape straw aqueous extract on main stem height,lateral branch length,
root length, and fresh weight of peanut seedlings

i ol TR W T Ve B/ (g/mL) FZEH/em AL /em M /em LAk B T4 /g
Variety Aqueous extract mass concentration ~ Main stem height ~ Lateral branch length Root length Fresh weight per plant
Ak 22 CK 13.07-+0.45a 8.00+1.47b 27.00+ 1.55a 19.39+4.92a

Yuhua 22 0.03 13.80+0.65a 10.860.60a 29.30-0.62a 20.56+ 1.32a
0.06 13.5520.76a 9.54--1.30ab 28.10-0.24a 18.36£2.10a
0.10 12.68+1.02a 8.95-0.45ab 25.830.75a 17.48+0.85a
#4837 CK 13.78-+1.32a 7.8541.02a 23.13+2.62a 18.00+0.78a
Yuhua 37 0.03 14.65+1.46a 9.2041.68a 25.383.66a 18.1340.87a
0.06 13.44+2.11a 8.57+2.01a 22.45-2.06ab 16.7340.35a
0.10 13.15-0.36a 8.3740.22a 19.324-3.29b 16.55+2.11a
AL 65 CK 15.600.14b 11.80+0.84a 28.00-9.47a 19.74+1.11ab
Yuhua 65 0.03 17.80+0.14a 12.7541.76a 28.55-£0.07a 20.32£0.56a
0.06 16.2740.55ab 10.87+1.02a 28.35-3.33a 18.850.38bc
0.10 15.10+1.21b 9.76+2.05a 28.80-0.51a 17.6540.59¢
49102 CK 10.2540.73b 7.1540.92b 16.0243.31¢ 8.5041.02b
Yuanza 9102 0.03 13.25+1.07a 9.2341.02a 19.4244.70b 15.20+5.20a
0.06 12.47+2.16ab 7.7340.74ab 20.8942.15a 15.00+2.19a
0.10 10.80+2.12ab 7.25+2.75b 21.40=+ 1.55a 14.88+4.06a
BERHE9 5 CK 18.454+0.95b 12.45+2.46b 25.45+2.47a 20.15+0.54a
Pukehua 9 0.03 21.10+0.42a 16.25+0.35a 25.00-0.70a 21.87+2.14a
0.06 19.76+2.15ab 13.38+2.71ab 25.1442.70a 21.19+1.00a
0.10 18.13+1.85b 11.2643.54b 24.56£2.13a 20.83+1.01a
2.4 HMERFKBEXEENEE L BN 14 25 5 A SO0 ﬁﬁﬁﬁmU%om)é%%ﬂ
MR 3R LA T S A KR W6 48 A Fh H AR T RGN 5 % F A 4 LKW R TR R
k%ﬁ@mikmmuﬂﬁl & AP 5, 7R UK mmymafﬁmﬁﬂm W R AE 22 T8 4K 37 .

W R R 0.03~0.10 g/mL I, 3l 36 K 12 Wi’
Xt A6 2B P R 2 3 0 Ak IR AN T8 B O ffE Ul B
T S T KR WX A8 AE o 2R 28 347 AR 400 1 K 5
X A6 AR i & 2 S 1 A0 B AL H HCh T E Bk 0, 1H
RI 4 XA B /IS, 6] I SRS FF 7K BB A A & 2F 4%
SRR /N o AR O R R B KR W AR 3 T A Y

A, v R O e R K IR AT R R A o A R
KB B v B 4 0.03~0.10 @/mL B, WHE 2% 9102

B4k 65, Yf;%ﬂrﬂif)ﬁﬁl/l\r%ﬁ%% b B AL N $4
S AEAR 5 7K 12 W T v B R 0.06 g/mL B, bR X 4

£ 22 i Pl ) 255 B A IR AN S 0 81, % HEAR 34 il
(1 255 A A BN 2 S (R K IR B R R O

0.10 g/mL B, X 4 A4~ i A 1 25 5 A0 I8 80n; 42 38
T o BE B SRS A K B 3k 4 A4 AR
A AR v B B AR BN
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Tab.3 Allelopathic effects of aqueous extract of rape straw on peanut seed germination and seedling growth
TR W o RISV 8 4L Allelopathic index Al R
dh FE/(g/mL) o g R EE A K _ bt e Comprehen-
Variety Aqueous extract  Germination Germination ~Main stem  Lateral branch Root | \n i Fresh weight  sive allelo
mass concentration potential rate height length ootieng per plant pathic effect
B 22 0.03 -0.09 -0.02 0.05 0.26 0.08 0.06 0.06
Yuhua 22 0.06 ~0.14 -0.04 0.04 0.16 0.04 ~0.05 0.00
0.10 -0.18 -0.05 -0.03 0.11 -0.04 -0.10 -0.05
BAE 37 0.03 -0.03 0.00 0.06 0.15 0.09 0.01 0.04
Yuhua 37 0.06 ~0.07 -0.02 -0.02 0.08 -0.03 ~0.07 ~0.02
0.10 -0.12 -0.02 -0.05 0.06 -0.16 -0.08 -0.06

+65-



W 7G4k B2 2024 4R 55 52 4545 6 1

HRI3 MERBHKRRENLEMFRIFMYEE RN BB
Tab.3(Continued) Allelopathic effects of aqueous extract of rape straw on peanut seed germination and seedling growth
KV W R FRIERONFE 4 Allelopathic index I A R
s J/(g/mL) R KA F 2R (IESEIS K Mg s it Comprehen-
Variety Aqueous extract  Germination Germination ~Main stem  Lateral branch Root lengtl Fresh weight  sive allelo-
mass concentration potential rate height length £t per plant pathic effect
B AL 65 0.03 -0.08 0.00 0.12 0.07 0.02 0.03 0.03
Yuhua 65 0.06 -0.14 0.00 0.04 -0.09 0.01 -0.05 -0.04
0.10 -0.27 -0.02 -0.03 -0.21 0.03 -0.11 -0.10
LA 9102 0.03 -0.09 0.00 0.23 0.23 0.18 0.44 0.16
Yuanza9102 0.06 -0.11 -0.02 0.18 0.08 0.23 0.43 0.13
0.10 -0.13 -0.02 0.05 0.01 0.25 0.43 0.10
BERE9 5 0.03 -0.23 0.00 0.13 0.23 -0.02 0.08 0.03
Pukehua 9 0.06 -0.25 -0.04 0.07 0.07 -0.01 0.05 -0.02
0.10 -0.25 -0.05 -0.02 -0.10 -0.03 0.03 -0.07
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Fig.3 Effects of rape straw aqueous extract on protein synthesis of peanut seedings
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