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Abstract: In order to further explore the control mechanism of celery Apium graveolens on the whitefly
Bemisia tabaci, the effects of intercropping with celery on the development and survival of whiteflies
on pepper plants and the whitefly-resistant metabolites in pepper leaves were investigated. The results
showed that intercropping with celery affected the developmental duration and the survival rate of
whiteflies on pepper plants. With increasing density of celery, the nymph survival rate and the develop-
mental duration increased. When the ratios of pepper: celery were 2: 1, 2:2, and 2: 3, the developmental
duration from egg to pseudopupa on pepper plants was significantly increased by 5.47%, 9.76%,
16.64%, and the whitefly survival rate was decreased by 20.85%, 16.65%, 54.15%, respectively. Inter-
cropping with celery also had effects on the metabolites unfavorable to whiteflies. After ten days of in-
tercropping, the proline content was decreased by 20.23%, 19.72% and 29.98%; the soluble sugar con-
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tent was increased by 23.92%, 30.20% and 37.25%; the flavonoid content was increased by 15.70%,
24.92% and 27.08%, and the total phenol content was increased by 36.80%, 30.40% and 8.80%, respec-

tively, compared with the control. These results indicate that celery intercropping could alter the content

of metabolites in pepper leaves, which might affect whitefly development.
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cal control
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Table 1 The developmental durations of Bemisia tabaci on pepper under different intercropping densities of pepper and celery  d

b3 by 1 2 A 3 PR (4 8575 1) =(GR-Phi)
Treatment Egg Ist instar nymph 2nd instar nymph 3rd instar nymph Pseudopupa (4th instar nymph) X(Egg-pseudopupa)
CK  5.9240.18 bc  3.57+0.09 a 2.88+0.12 a 6.21£0.22 ¢ 4.08+0.20 a 22.65+0.33 d
2:1  5.63£022c¢  3.78+0.09 a 3.39+0.13 a 6.86+0.13 b 4224032 a 23.89+0.23 ¢
2:2  6.46+£0.16ab 3.77£0.16 a 3.37+0.21 a 6.95+0.17 b 431+£0.15a 24.86+0.36 b
2:3  6.61£0.20a  4.00£0.34 a 3.2840.27 a 7.83+£0.24 a 4.69+0.21 a 26.42+0.23 a

F B B R ER . [P /NG BEFR R 45 Duncan [GHT &2 W 22 246 56 2% 5 i 25 (P<0.05) . Data are meant+

SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).

TSR [ VX R AR T A6 R AT e 5
M), B S (B 28 B2 ) 8 A, BB RS L) A7 3
RE TR, YHMU S TSR B ER N 2:1.2:2
A2 3 IRF, AR UM B 380 £ 0 1) 7105 23 43 ) A o)
AR T 20.85% .16.65% F1 54.15%(F2) . 4B S

FESEM VRS BE R 22 F1 2 : 3, AR ELIR AT 1 3875
JIT 52 5L B K, A7 1% 2253 0 B0 RERRAIR T 18.86%
20.79% F132.07% .35.06% ; 24 b5 F7 32 [a] V2% i
R 20 LI MR B 3 W8 LT 32 SE MR R K, AE IS 2R AL
NIRRT 14.16%(F2).
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Table 2 Survival rates of Bemisia tabaci on pepper under different intercropping densities of pepper and celery %
S B i DM 3 Pl (4 211 = (Bli~Phi)
Treatment Egg Ist instar nymph 2nd instar nymph 3rd instar nymph Pseudopupa (4th instar nymph) Z(Egg-pseudopupa)
CK 88.33+3.80a 64.17+5.69 a 63.40+2.85 a 65.68+£6.23 a 82.78+5.72 a 20.00+2.58 a
2:1 86.67£3.80a 61.67+4.22 a 65.88+£3.95a 56.38+4.94 a 81.53+6.94 a 15.83+£3.27 ab

2:2 71.67£2.79b 50.83£3.96ab  72.21+1.97a 66.84+3.88 a 79.72+5.28 a 16.6742.11 ab
2:3 60.00+3.42 ¢ 41.67+5.58 b 69.08+3.50 a 59.52+11.92a 73.61+£9.23 a 9.17£2.01 b

B Y B RR R . RPN RING TR R 28 Duncan G R 25 4G 56 25 5 1 3% (P<0.05) . Data are mean+

SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).
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J& BB R v mT s PR B 543 1 R 4.84.3.16 1
3.55 mg/g, FIH AR EIE T ISR S B ] bk
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TS IVEXT BRI R v il 228 7 e A7 7 Bl 50
M), B i 8 B B I, A 2 5 1 AR 2 R R
P Y B SR AR R R 2:1.2: 2 F2: 31, (7]
1 10 d J5 BB 7 o i 28 & il oo B 25
K51 20.23%.19.72% F129.98% (3 3) . {HFHZ [A] 1
AR EAS AR e I 2R 1 = A 352 Ak,
FEH SR W] LA RSB B b i 2R i) %
T 2R 1 1 5 S (AR 2 B 2 SAUAH G, 1T 55 (a) P s
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1 10 d J5 BRBR: 7 H 2 B 2 2t 53 ) B0t e e 17
15.70% .24.92% F127.08% (£ 3) . F % [0/ 6] Y
FEA , BB 7 S E I e S IR PR S B

SRR R Ry 2 2 1, [RI4E 1.,10.,20 d J5 Bt
R PR 43R 4.62.4.06 F13.76 mg/g .

SR R VEXT R R v 8 S B AL A 7
SEMA, B S TS R E R R 20 1.2: 2 F12: 31,
[ 10 dJ5 BRI v sy 2 dt o3 SR IR T
36.80% .30.40% F1 8.80% , (HA[R] (] V%% Ji = [A] 341 JC
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Table 3 Changes of resistance-related substances in pepper leaves under different intercropping densities of pepper and celery mg/g

) (R
Reljtgiﬁ?\jance Intercllz)ﬁl;jgl?ime/d cK 21 22 213

AT 1 4.17+0.06 BCa 4.84+0.26 Ba 5.29+0.15 ABa 5.76+0.76 Aa
Soluble sugar 10 2.55+0.07 BCc 3.16£0.15 Be 3.32+0.18 ABb 3.50+0.32 Ab

20 3.28+0.23 Bb 3.55+£0.12 Bb 3.77+0.22 Aab 3.73£0.40 Ab
N 1 48.29+0.90 Ac 40.74+3.52 Ba 41.59+1.11 Ba 35.62+1.22 Ca
Proline 10 50.91£2.75 Ab 40.61+2.60 Ba 40.87+4.68 Ba 35.64+3.82 Ca

20 83.00+1.36 Aa 41.89+2.50 Ba 44.73+2.74 Ba 30.37+2.31 Ca
eyl 1 3.87+0.34 Aa 4.07+0.09 Aa 4.62+0.28 Aa 4.46+0.07 Aa
Flavonoid 10 3.25+0.87 Aa 3.76+0.12 Aa 4.06+0.64 Aa 4.134£0.21 Aa

20 3.57£0.51 Aa 3.11+0.96 Aa 3.76£0.22 Aa 3.00+0.50 Ab
Ty 1 1.71£0.06 Aa 1.73£0.21 Aa 1.78+0.23 Aa 1.63+0.05 Aa
Total phenol 10 1.2540.18 Ab 1.71£0.22 Aa 1.63£0.21 Aa 1.36+0.16 Aa

20 1.20+0.05 Ab 1.35£0.19 Aa 1.48+0.16 Aa 1.39+0.08 Aa

TR PR DR . AT AN RS BRI S AN [R)/ING 783 51 278 2 Duncan RGBS B 221546056 25 5 1.3 (P<

0.05) . Data are mean+SE. Different uppercase letters in the same row and different lowercase letters in the same column indicate

significant differences by Duncan’s new multiple range test (P<0.05).
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TR i S R A R D R E ARG, T B
F 259 L2 N N A ) B 2 1 ot (2R A
2011547 H,2012) o R T REEVAHEE RO &
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A4E 2008) . Crafts-Brandner(2002) 38 1+ % 25 & 114
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Tjallingii, 1989) . ANAEM R R KV ELEERE W HH K
LAY B AMERRA 2 HU A BTG 2R (Bentz et al., 1995)
FI & AR SASE O M Y (b A v R B, AF
FALYI R AT A B 2R A Y R RS A A
Yo 5 AR EURP IR AR R 2 B UM G, 500
SR T B S AR DG ()35, 20165 % [RAF, 2016
4% ,2017) .

AHIFFE R IRAE T2 K T OB R 7 H
() 8 DA BRI T HA7IE 5, B SR I/ E RIS o
BRACHH RS B P T . 1B S ARG FEAE(2011)
FIVEET AR A (2017b )38 32 75 OR- 4 bl (B 1 23 %o Ui = 4
WA R ESIROR 451 —3 . R, [RI1E
TSN BUBUAR PR TR AT EUAH S A A ot A7 e ) &
(RSN , )12 0] A 5% B AR, JBARUTE 7 T I
ST RS P iy , R 2R 1 U 2 R Rk
BRAT 7 s S T 2 it 28 A0 AT ) 4 = RO
JRAS E BTV . ANIFIT IR & B, DA 22 Ak
HCA 5 8, R B & B DT A7 16 R TR, X
E— L UE T [V Sl 175 5 25 BT El
FH O 5 1 5 i A AR AR Ak, DT 38 5 T SBOBURT AR
AP, IXFPG S R DR 5 (2019) FIERIE LT
(2020 )38 1 FIMNIF R FI R B B 175 S hBU AR P 00K e 2
Wy AT BURE DG 35 =9 B R A AR o % o
(AR Ak, DT SE K KA LA A e 7 D 300 5 R A1
TR A HLEAR B
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