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Effects of combined emamectin benzoate—chlorpyrifos on physiological and biochemical characteristics of non—
heading Chinese cabbage under salt stresses

ZHANG Feng—feng', WEI Jian—hong”, LUO Lin', ZHANG Jia—chao', LIU Yu-ling', TANG Mei-zhen®

(1.College of Resources & Environment, Hunan Agricultural University, Changsha 410128, China; 2.College of Bioscience & Biotechnology,
Hunan Agricultural University, Changsha 410128, China; 3.Key Laboratory of Nansihu Lake Wetland Ecosystem & Environment Protection,
Qufu Normal University, Qufu 273165, China)

Abstract : The impacts of salt and emamectin benzoate—chlorpyrifos mixture on physiochemical characteristics of non—heading Chinese cab—
bage were investigated using orthogonal experimental design and pot culture. Parameters such as chlorophyll, reducing sugar, soluble protein
and cellulose of non—heading Chinese cabbage were chosen. Results showed that the physiochemical parameters were inhibited in varying
degrees by salt and emamectin benzoate —chlorpyrifos mixture in a dose—effect mode. The values for these parameters decreased with in—
creasing levels of contaminants. The main effect by using Duncan’s new multiple range method analysis indicated that the pesticide had a
significant effect while the salt had an extremely significant effect on physiochemical characteristics of non—heading Chinese cabbage.
Keywords: salt stress; emamectin benzoate—chlorpyrifos; non-heading Chinese cabbage; physiochemical characteristics; orthogonal experi—
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Table 1 Basic physic—chemical characteristics of tested soil

H EyES S JsE- )t AL PH S 52 i JHh
I H,0/% Total salt/% TN/g-kg™ TP/g-kg™! Organic matter/g-kg™ CEC/cmol kg™ Texture
7.2 3.85 0.21 0.75 0.83 36.9 11.13 e+
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Table 2 Growth of non-heading Chinese cabbage in soil treated with salt and emamectin benzoate—chlorpyrifos mixture

Gi's Q) etk - 2 SEME(B) S AR Ab SR 1)

Number Salt Emamectin benzoate—chlorpyrifos (AxB) H5d % 10d % 15d 5525d 26354d
1 I I AB, 55 b b — Bz
2 I I A B, 53 b Bl — —
3 I I AiBs 53 — i — i B B
4 I I A;B, 55 — i By Bz B
5 I I A2 B, — — i o B 2%
6 I I A2 B; — i B By — i B
7 I I AsB, oz — i s — i 2%
8 I I AsB, — — i By B 2%
9 I i AsBs — HoE e 7% 2%
10 — — K i i i " -

AL Ay A3 S35IFRIR 0.3% .0.6% ,1.2% 14 T 3EER A FE B) By B 43 511320 2.5.5.0,10.0 mg-kg™ IR ZGHREE
Note: A, A, and A; denotes concentrations of salt at 0.3%, 0.6% and 1.2% ;B,, B, and B; indicates concentrations of pesticide at 2.5, 5.0 and 10.0 mg-

kg™, respectively.



TR, 7 < ERIWA P P - BRI 1382 A MOV 5 853

Hh R VAR B A B KE, R AIEE N 1 34% . X
5 ER A R AR R R AR i I OB B R
A B R SR MRS T 7 SR o B Y
W5 — 20, BERHTE = R BEA I N IR i B B A
FEIE S R A 25 W B (] () A 3 D
Wl S NIRRT, T BB IR FH A 35 DI 51
F14) 3% oy BT 024
2.2.2 XA FRIET 228 5 RN 20

TP N B PP R 2502 2 5 &R R
RS L S RAR A S A B — A~ F 4
i, U (TN S AR AR P R 5 1 — AR B
11 2a AT AR H - AbES 2R S d B 2SR Tk — 2 1)
LT, Bl AR 245 W B 1) T L /NS R i B P 5 2
TR AU ES 10 d, Eh U N 0.3% 0T, B A< 2
WL TR, /N SR 2R 1 BRI, ARk o
0.6%F1 1.2%H , BlAE A 25 B 1) Tt i, /NI S i 2
MR THE . ARIRSHE 15 d FI5S 10 d 728k a3
FAR— 4, Bt Ab BRI ) ) SR /N SR R 0 2R AR
Fr T A (AR R R FERAIRE
—EMRER T, AR T, EAR T RET

»
(=]
1

(a)

>
n

o
=
[

|

£

AB; AB, AB; AB, AB, AB; AsB, A;B, A;B; Blank

—_
(=

R NNNNN=—|
TIRRRNE]
NN\

o
n

MR A
Concentration of chlorophyll/mg- g™
W

SR T
N—

o

N
n

[ ) — -

2.0F ]

il | E ININI

st 7

—

TR
RN
R NN —=|

R
SN

AB, AB. AB, AB, AB, AB; AB, AB, AB;Blank
035d m@25d M15d A 10d B 5d
B | hERHERENEREESE

Figure 1 Content of chlorophyll and reducing sugar in
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non-heading Chinese cabbage treated with salt and emamectin

benzoate—chlorpyrifos mixture
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Table 3 Content of chlorophyll and reducing sugar in soil treated with salt and emamectin benzoate—chlorpyrifos mixture

4¢3 Chlorophyll/mg- g™

B JEVEME Reducing sugar/mg g™

posEH

$5d % 10d #154d #25d #354d $5d 2 10d H#15d #525d %35d
AB, 0.65b 0.58ab 0.46ab 0.31b 0.27b 0.45¢ 0.42b 0.45a 0.40ab 0.39b
AB, 0.65bc 0.59ab 0.45ab 0.32b 0.25b 0.425¢ 0.42b 0.36¢d 0.38b 0.36bc
ABs 0.65bc 0.57bc 0.44bc 0.32b 0.26b 0.42¢ 0.39b 0.32d 0.36b 0.33¢
A.B, 0.67b 0.55bc 0.44bc 0.31b 0.25b 0.49ab 0.34b 0.44a 0.44a 0.40ab
A,B, 0.64bc 0.54bc 0.42bc 0.31b 0.25b 0.38d 0.39b 0.37¢ 0.41a 0.39b
A,B; 0.64bc 0.54bc 0.42cd 0.29bc 0.25b 0.47ab 0.54a 0.35¢d 0.39ab 0.37b
A;B, 0.63bc 0.54¢ 0.42cd 0.20d 0.25b 0.51a 0.55a 0.38bc 0.46a 0.42a
A;B, 0.61c 0.50¢ 0.37d 0.21cd 0.25b 0.49ab 0.58a 0.37¢ 0.44a 0.40ab
AsBs 0.61c 0.47¢ 0.37d 0.22¢d 0.24b 0.46bc 0.52a 0.42ab 0.42a 0.39b
CK 0.75a 0.62a 0.49a 0.44a 0.37a 0.48ab 0.57a 0.45a 0.44a 0.43a

T : RIS ] TR 2R A PR R 22 57 2 2% (P<0.05) . R

Note: Different letters in a row indicate significant differences between treatments( P<0.05 ). The same below.

F4 MERNEEURSENFTESTER

Table 4 Variance of analysis of chlorophyll and reducing sugar quantity in non—heading Chinese cabbage

i [ Stresses 22 504 Chlorophyll content A JFEVEME & 40T Reducing sugar content
Source  Type Mlsum of squares  df  Mean square  F Sig. Type llsum of squares  df  Mean square ~ F  Sig.
A 0.028 2 0.014 0.500 0.611 0.029 2 0.014 4.542  0.017*
B 0.002 2 0.001 0.035  0.001%#%* 0.005 2 0.003 0.816  0.450
AxB 0.001 4 0.249 0.005 1.000 0.005 4 0.001 0.369  0.829

0 RN B (P<0.05) o LR gl 235 (P<0.01), T,

Note: * indicate significant impact(P<0.05), ** indicate extremely significant impact(P<0.01). The same below.
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Table 5 Content of soluble protein and cellulose in soil treated with salt and emamectin benzoate—chlorpyrifos mixture
Jbs nJEPEE T Soluble protein/mg - g™ I 4 ZE Cellulose/mg-g™!
$5d #10d 15d % 25d % 35d #5d 210d F15d #25d #35d
A\B, 0.62¢ 1.26a 1.60a 1.42a 1.07a 0.14a 0.20a 0.22ab 0.25a 0.29a
AB, 0.77b 1.18ab 0.83b 1.01b 0.67b 0.14a 0.19b 0.21b 0.24ab 0.28a
AB; 0.88a 0.89b 0.62bc 0.80c 0.42¢ 0.14a 0.18b 0.20bc 0.24ab 0.27ab
A,B, 0.77h 0.59d 0.51be 0.68¢ 0.39¢ 0.14a 0.18b 0.19be 0.22h 0.27ab
A,B, 0.77h 0.76¢d 0.52be 0.73¢ 0.44c 0.11b 0.16bc 0.19bed 0.21c 0.24be
A;Bs 0.90a 1.09ab 0.72be 0.82he 0.59be 0.11b 0.16¢ 0.18cd 0.20¢ 0.24be
A;B, 0.73b 0.77cd 0.63be 0.80be 0.52be 0.11b 0.15¢ 0.18cd 0.19¢d 0.22¢d
AsB, 0.74b 0.75cd 0.49¢ 0.86bc 0.59bc 0.10b 0.14¢ 0.17d 0.18cd 0.22cd
AsBs 0.81ab 0.85¢ 0.68hc 0.89be 0.67b 0.10b 0.14c 0.16d 0.17d 0.21d
CK 0.61c 0.76¢d 0.54be 0.61c 0.37¢ 0.16a 0.21a 0.23a 0.27a 0.30a
xo6 AIRAEEAMALEZSENAENNER
Table 6 Variance of analysis of soluble protein and cellulose quantity in non—heading Chinese cabbage
it PRl 7 Stresses NRPEE 5 8987 Soluble protein quantity analysis LR 55T Cellulose quantity analysis
Source Type Il sum of squares  df Mean square F Sig.  Type Il sum of squares df Mean square F Sig.
A 0.561 2 0.280 7.176 0.003** 0.019 2 0.010 4259  0.022%
B 0.053 2 0.026 0.676  0.541 0.003 2 0.001 0.588 0.561
AxB 0.697 4 0.174 4.462 0.005** 0.000 4 3.07E-5 0.014 1.000
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Figure 3 General partial residual plot of analysis of characteristics of non—heading Chinese cabbage in vegetable soil
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