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Effects of different concentrations of sulfur preparations on the growth

of melon

XUAN Jinlong', WANG Jing®, LI Yanlong', ZHANG Jie', LIU Lu', WANG Huilin'

(1. College of Horticulture, Xinjiang Agricultural University, Urumqi 830052, Xinjiang, China, 2. Xinjiang Jinfengyuan Seed Industry
Co., Ltd., Aksu 844499, Xinjiang, China)

Abstract: Powdery mildew is one of the main diseases during the growth of melon, and some of the fungicides currently
used in the field to control powdery mildew contain sulfur, which is easy to cause drug damage when used improperly. Mel-
on resources M446 and DM 18 were used as the experimental materials, different concentrations of sulfur preparations were
sprayed to determine the relevant growth indicators. Analysis of variance, correlation analysis, principal component analy-
sis and membership function analysis were used to conduct a comprehensive evaluation of different concentrations of sul-
fur preparations. The results showed that the degree of sulfur damage of different sulfur formulations in melon materials
M446 and DM18 were basically the same. Compared to other treatments, 80% mancozeb and 0.5% potassium sulfate had
a smaller inhibitory effect on the growth indicators of melon. Meanwhile, the single fruit mass of the two materials
reached the maximum value at D3 treatment (600 times diluted 80% mancozeb), which were 1.36 kg and 1.93 kg, respec-
tively. However, the rate of diseased leaves and the sulfur damage index showed an upward trend with the increase of sul-
fur preparation concentration. Under the treatments of D3 and E3 (150 times diluted 0.5% potassium sulfate), the diseased
leaf rate and sulfur damage index were 56.08%, 23.43% and 11.37%, 3.82%, respectively, which were significantly lower
than those treated with 80% sulfur suspension agent and 29% lime sulfur solution. The results of principal component
analysis indicated that 80% mancozeb and 0.5% potassium sulfate ranked relatively high in the sulfur preparation treat-
ment. In conclusion, applying 80% mancozeb and 0.5% potassium sulfate in the prevention and control of powdery mil-
dew on melon is a relatively safe measure. The research results provide a theoretical basis for the scientific application of
sulfur preparations in the cultivation and management of melon.
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Table 1 Test agents and treatment concentration

AR TR EL b
Reagent name Dilution factor Treatment
157K Water 0 CK
80%% i fil =LV 7] 250 Al
80% Sulfur suspension 350 A2
450 A3
29% 1 i A 71 30 Bl
29% Lime-sulphur mixture 45 B2
60 B3
50% FH i B R 700 Cl
50% Thiophanate-methyl 850 2
1000 C3
80% AR HH 300 DI
80% Mancozeb 450 D2
600 D3
0.5%f B2 50 El
0.5% Potassium sulfate 100 E2
150 E3
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Table 2 Sulfur hazard classification criteria

(B
Disease JiilR$#i& Description of the disease
level

0 HEN I IO T AT
No browning dieback of entire leaf blade

1 1B R SETI AR 2 o5 B AR 25% DL
Less than 25% of the leaf area is brown dead

2 ey AN BETHIAL 2 L iy TR Y 25%~50%
The area of brown dieback was about 25%-50% of the leaf
area

3 Hey Eu R AL AR 2 5 TR > 50%~75%
The area of brown dieback was about>50%-75% of the
leaf area

4 My R BETI AR 20 L ik TR ) 75% A L

More than 75% of the leaf area is brown dead
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Table 3 Effects of different concentrations of sulfur preparations on the growth of melon
o) e i%&' s %ﬁ%%ﬁﬁﬁﬁ %ﬁ%%ﬁﬁﬁm
Material Treatment Main vine Stem thickness/mm Maximum ﬁzmctlonal MaleurT‘l.functlonal leaf
length/m leaf area/cm’ node position
M446 CK 2.7840.05 a 15.02+0.13 ab 276.37£2.79 a 11.20+0.23 a
Al 2.01+0.08 d 13.5140.10 fg 204.66+3.50 £ 7.80+0.20 g
A2 2.13+0.05 d 13.8840.21 defg 209.45+5.82 ef 8.67£0.24
A3 2.16+0.10 d 14.2140.17 cdef 221.25+7.15 de 8.67+0.18
Bl 2.07+0.04 d 13.31£033 ¢ 204.07+£1.36 £ 7.80+£0.20 g
B2 2.13+0.03 d 13.6940.67 efg 213.01£2.53 def 8.20+0.12 fg
B3 2.13+0.00 d 13.6540.16 efg 218.49+4.71 de 8.33+0.07 f
C1 2.41+0.01 be 13.6840.17 efg 219.55+7.11 de 10.07+0.07 e
Cc2 2.5140.03 be 14.36+0.34 bede 222.67+5.02 de 10.60+0.12 bed
C3 2.48+0.05 be 14.65+0.16 abed 225.32+£7.12d 10.80+0.20 abc
D1 2.46+0.05 bc 14.17+0.15 cdef 242.1242.53 ¢ 10.47+0.07 bede
D2 2.55+0.03 be 14.56+0.21 abed 251.65+1.15 be 10.73+0.07 abed
D3 2.59+0.01 b 14.66+0.10 abed 261.85+£3.74 b 10.93+0.07 ab
El 2.38+0.11 ¢ 14.70+0.06 abc 252.53+1.70 be 10.2740.07 de
E2 2.52+40.06 be 15.04+0.07 ab 263.30+2.28 ab 10.40£0.20 cde
E3 2.55+0.06 be 15.30+0.10 a 264.82+2.75 ab 10.07+0.18 ¢
DM18 CK 2.64+0.02 a 15.16+0.09 a 367.62+3.36 a 16.60+0.35 a
Al 2.1440.08 efgh 14.2240.27 bedef 276.34+9.80 e 9.93£0.13 i
A2 2.30+0.07 cdef 14.40+0.21 bede 335.83+3.12 be 11.20+0.12 h
A3 2.3940.03 bed 14.60+0.24 abcde 331.99+8.30 ¢ 13.73£0.07 de
Bl 2.00+0.06 h 13.70+£0.19 f 295.82+3.05 de 11.07+0.13 h
B2 2.11£0.09 fgh 14.07£0.15 ef 325.68+2.20 6¢ 12.13£024 ¢
B3 2.3240.06 cde 14.16+0.22 cdef 326.80+10.57 ¢ 12.73£0.07 £
C1 2.10+0.05 gh 14.2140.19 bedef 282.55£8.44 ¢ 13.27£0.07 ¢
Cc2 2.20+0.06 defg 14.50+0.19 bede 310.10+7.36 cd 14.87+0.27b
C3 2.2440.09 defg 14.85+0.19 ab 314.4249.07 cd 14.20+0.20 cd
D1 2.48+0.03 abc 14.6240.23 abede 317.15+6.08 cd 12.27+0.29 fg
D2 2.66+0.09 a 14.7940.18 abc 329.84+7.68 ¢ 14.2740.07 cd
D3 2.52+0.02 ab 14.7840.27 abc 337.02+11.53 be 14.67+0.07 be
El 2.67+0.06 a 14.10£0.02 def 360.53+11.52 ab 13.93+0.07 d
E2 2.68+0.09 a 14.3240.08 bedef 370.30+12.10 a 14.1340.18 cd
E3 2.68+0.05 a 14.74+0.14 abcd 372.3049.65 a 14.2740.13 cd

T FPIAENG PR E MR AR AR EEAE 0.05 K FEREE. TR,

Note: Different small letters in the same column indicate significant difference among different treatments of the same material at 0.05 level.

The same below.
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Note: Different small letters indicate significant difference among different treatments of the same material at 0.05 level. The same below.
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Fig. 1 Effects of different concentrations of sulfur preparations on the relative chlorophyll content of melon leaves
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Fig. 2 Effects of different concentrations of sulfur preparations on single fruit mass of melon
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Fig. 3 Effects of different concentrations of sulfur preparations on the central soluble solids content of melon
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Fig. 4 Effects of different concentrations of sulphur preparations on the rate of diseased leaves in melon plants
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Fig. 5 Effects of different concentrations of sulfur preparations on the sulfur damage index of melon plants
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Table 5 Correlation coefficient matrix for growth indicators of M446

FEFF Index X1 X2 X3 X4 X5 X6 X7 X3 X9
X1 1

X2 0.832%% 1

X3 0.864%* 0.896%* 1

X4 0.961%* 0.792%* 0.785%* 1

X5 0.765%* 0.824%% 0.872%* 0.665%* 1

X6 0.733%* 0.738%* 0.810%* 0.664%* 0.768%* 1

X7 0.672%* 0.592% 0.640%* 0.572% 0.716%* 0.834%* 1

X8 -0.923%* -0.738%* -0.755%* -0.867%* -0.751%* -0.743%* ~0.809%* 1

X9 -0.977%* -0.799%* -0.798%* -0.9627%* ~0.744%% -0.701%* -0.676** 0.927%* 1

TE A HIZRIRAE 0.05 F10.01 /KT LR ZEATE . X1~X9 7359 30R 3 EAC ZEML B R T RE M i R L e R T RE I I 45 4L 2 3T

BT L P AR D) & B RO R B AR . R IR

Note: * and ** indicate significant correlation at the levels of 0.05 and 0.01, respectively. X1-X9 represents main vine length, stem thickness,

leaf area of the largest functional leaf, leaf node of the largest functional leaf, relative chlorophyll content, single fruit mass, central soluble solids

content, plant disease leaf rate and sulfur damage index, respectively. The same below.
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Table 6 Correlation coefficient matrix for growth indicators of DM18

FEFR Index X1 X2 X3 X4 X5 X6 X7 X3 X9
X1 1

x2 0.569% 1

X3 0.846%* 0.415 1

X4 0.616% 0.700%* 0.606* 1

X5 0.723%* 0.692%* 0.573% 0.821%* 1

X6 0.635%* 0.512% 0.638%* 0.841%* 0.787%* 1

X7 0.657** 0.570% 0.457 0.735%* 0.882%* 0.603* 1

X8 -0.476 -0.370 -0.300 -0.494 -0.820%* -0.624%* -0.587* 1

X9 -0.670%* -0.665%* -0.550* -0.869%* -0.975%* -0.833%* -0.878%* 0.793%* 1

<117 -



X ISR 5T

hOE R

38 %

KRR IR 9 AN B ISR B bR, R BT 5
Wik 7 MK 8 Froas. I F 5 0, #i R R
M446 1 DM18 # 3 INEEATEAR 1 R 1T DTk 75
N 94.543%F1 90.778% , % FHIX 3 MERA Fabr vl LA
REJFEFR 9 MEKIEFRIIEARGE . mE 7 074,
M446 MR, RS 1 FIRRIEE N 7.285, DTk
9 80.941% , F B K T £ & K (0.962) .
(0.849) + F K T AE I THIAR (0.918) « e K T RE - i
FIA7.€0.905) I it Sk AR R £ (0.876) L LR i
5 (0.865) M Z(0.930) FI FEF5%0(0.943) , T
TR 1 DT R e PR TR 3R A R
FEELIX 8 MR TR 2 RN 0.697,
TTRRZE N 7.744% , F EAK T 5 i & (0.374)
by AL VE TR & B (0.484) s 84y 3 MR AL
0527, TTHR A 5.858%, FHARZE T oL il i
A& 1 (0.328) AR M-3R (0.296)
R M446 EKIBFRER S DI

Table 7 Principal component analysis of growth

index of M446

fihs Index PCl  PC2 PC3

X1 0.962 -0.237 0.067
x2 0.894 -0.067 —0.341
X3 0.918  0.031 —0.321
X4 0.905 -0.377 0.102
X5 0.876 0217 —0.270
X6 0.865 0374 —0.005
X7 0.794  0.484 0.328
X8 0.930 -0.055 0.296
X9 0.943 -0.262 0.157
LA Eigenvalue 7285  0.697 0.527
TTHR# Contribution rate/% 80.941  7.744 5.858

25Tk % Cumulative contribution rate/% 80.941 88.685 94.543

*= 8 DMIS EKIEMERD NI

Table 8 Principal component analysis of growth

index of DM18

4K Index PCI PC2 PC3

X1 0.807 0476 0.156
x2 0.746 -0.154 0.603
X3 0.706  0.676 —0.005
X4 0.905 -0.065 -0.061
X5 0.965 -0.156 -0.047
X6 0.848 0.101 —0.325
X7 0.868 -0.249 -0.054
X8 0.946 -0.235 —0.023
X9 0.963 -0.191 -0.132
FEEAH Eigenvalue 6.750  0.900 0.520
BTk Contribution rate/% 74.997 10.001 5.779

Z {1 5Tk % Cumulative contribution rate/% 74.997 84.998 90.778
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Table 9 Analysis of the affiliation function of each growth index of melon plants
L Ab PR PERARAT Growth index BETPHME A
Material Treatment X1 X2 X3 X4 X5 X6 X7 X3 X9 AMF Rank
M446 CK 1.00 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1
Al 0.00 0.10 0.01 0.00 0.08 0.18 0.28 0.00 0.00 0.07 15
A2 0.16 0.29 0.07 0.25 0.15 0.19 0.41 0.00 0.12 0.18 13
A3 0.20 0.45 0.24 0.25 0.37 0.19 0.47 0.11 0.24 0.28 11
Bl 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.01 16
B2 0.16 0.19 0.12 0.12 0.16 0.45 0.20 0.00 0.12 0.17 14
B3 0.16 0.17 0.20 0.16 0.24 0.47 0.35 0.00 0.29 0.23 12
Cl 0.52 0.19 0.21 0.67 0.20 0.29 0.27 0.39 0.57 0.37 10
c2 0.65 0.53 0.26 0.82 0.18 0.39 0.34 0.49 0.75 0.49 8
C3 0.61 0.68 0.29 0.88 0.40 0.46 0.38 0.47 0.73 0.55 6
D1 0.58 0.43 0.53 0.78 0.35 0.37 0.37 0.32 0.59 0.48 9
D2 0.70 0.63 0.66 0.86 0.28 0.46 0.56 0.35 0.69 0.58 5
D3 0.75 0.68 0.80 0.92 0.24 0.52 0.67 0.39 0.73 0.63 3
El 0.48 0.70 0.67 0.73 0.21 0.65 0.46 0.37 0.54 0.53 7
E2 0.67 0.87 0.82 0.76 0.27 0.74 0.52 0.33 0.56 0.62 4
E3 0.71 1.00 0.84 0.67 0.33 0.75 0.48 0.44 0.71 0.66 2
DM18 CK 0.94 1.00 0.95 1.00 1.00 0.97 0.91 1.00 1.00 0.98 1
Al 0.21 0.36 0.00 0.00 0.31 0.13 0.00 0.00 0.00 0.11 15
A2 0.45 0.48 0.62 0.19 0.08 0.24 0.65 0.00 0.14 0.32 13
A3 0.57 0.61 0.58 0.57 0.07 0.26 0.70 0.04 0.31 0.41 11
Bl 0.00 0.00 0.20 0.17 0.00 0.00 0.49 0.00 0.07 0.10 16
B2 0.16 0.26 0.51 0.33 0.24 0.14 0.51 0.02 0.29 0.27 14
B3 0.47 0.32 0.53 0.42 0.30 0.29 0.65 0.09 0.43 0.39 12
Cl 0.14 0.35 0.06 0.50 0.64 0.55 0.82 0.40 0.63 0.45 10
c2 0.30 0.55 0.35 0.74 0.60 0.83 0.78 0.70 0.87 0.64 8
C3 0.36 0.79 0.40 0.64 0.54 0.97 0.88 0.87 0.96 0.71 7
D1 0.71 0.63 0.43 0.35 0.64 0.70 0.69 0.56 0.77 0.61 9
D2 0.97 0.75 0.56 0.65 0.66 0.82 0.88 0.64 0.81 0.75 4
D3 0.76 0.74 0.63 0.71 0.55 0.82 1.00 0.63 0.84 0.74 5
El 0.98 0.28 0.88 0.60 0.72 0.86 0.95 0.60 0.82 0.74 5
E2 1.00 0.42 0.98 0.63 0.75 0.92 0.88 0.75 0.88 0.80 3
E3 1.00 0.71 1.00 0.65 0.65 1.00 0.88 0.89 0.95 0.86 2
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