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WA BRESR. HTFEE 457,58 1 kKAHE
JE 7 d,5.706 g - L' K, HPO, 43k &9, H5
SRATER BB LR, 4 M2 B AGFERE
PR, BT 2 LR (BB 1 IR 14 D,
A EN BE AR EEZES M 5 g+ L NaH-
CO,.5.706 g+ L' K,HPO, 5 2.62 g » L ! K,SiO,
MPRIAGFES EN LR, 8 3 RGBS 1

WAL 21 d),5g+ L' NaHCO,.5.706 g » L7!
K, HPO, 5%} FRFEfE B FM 257, H 5.706 g L'
KHPO, 5XIBFHERBEER, M 2.62 g+ L™
K.SiO, .\RM 5Xf BAFEREEEZR (HIA 5 g -
L' NaHCO;.2.62 g » L' K;SiO; #1 RM 4bB it
R RN BEECRE TR R

*1 HE B 4 FFESF 3 MAHARFH AR B BR
Table 1 Control efficiency of foliar spray four inducers treatments on powdery mildew of summer squash
. e . FRBIH EH Disease spot account/}> )
Material Treatment BB 7 d BRI 14 d F—WBJE 21 d
7 days after the first spraying 14 days after the first spraying 21 days after the first spraying
Xt R (CK) 15.0+1.87Aa 86,2110, 66Aa 136. 0460, 70Aa
5 g+ L71 NaHCOs 3.4=41. 33BCb 63. 88, 66BCab 171. 1£76. 50Bab
“%E 4 5”°Chunyu No,4”  5.706 g+ L1 Kz HPO4 0.0%0. 00CBb 29,246, 43Cb 103. 646, 30Bb
2.62 g+ L1 Kz SiOs 6.8+2.75Bb 50, 0+ 1. 30BCh 155. 5+68. 55ABab
RM 7.4+1. 86Bb 58.6+10. 85Bab 152.8+68. 35Aa
St HR(CKD 22.24+7.96Aa 190. 2+47. 09Aa 446.8+64. 61ABa
5 g+ L~1 NaHCO;3 3.0+1.41Bb 36.8+9. 05Ce 243.4435.77Cab
“FEIN” ¢ Saina’ 5.706 g » L=1 Ky HPOq 0.0=0. 00Bb 30.8+3.51Cc 137.8+33.65Ch
2.62 g+ L71 KpSiOs 2.2740.37Bb 82.0=+32. 61Bab 288, 0190, 78BCab
RM 5.0+3.32Bb 89, 8+47. 13Bab 483.8466.19Aa
Xt R (CK) 19.245.45Aa 28.8+9.75Aa 30.0£9.16Aa
5 g+ L71 NaHCOs 1.2+0. 80Cb 5.2+2.35Bb 14,8+2.78ABa
“%E 5 5”°Chunyu No, 5’ 5.706 g+ L1 Kz HPO4 0.0%0. 00Ch 4,8+1.97Bb 9.2+1.93Ba
2.62 g+ L71 KpSiOs 2.2740.86Ch 5.2+2.03Bb 23.0%6.43ABa
RM 10.442. 67Bab 12,0+£19. 2Bab 15.6+1.91ABa

: FFIBER R R AR S F R R KB 2 5 B3 KT (Duncan’s 5, P<0. 05) /NEFBFR A E 2 T B3 AP Duncan’s 13, P<0. 0D, T,

Note: Different capital and lowercase letters indicate significant difference at P<0. 05 and P<C0. 01 according to Duncan's test, respectively. The same below.

XPFRRAM R BN, E 1 KA T d,
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5g+ L7 NaHCO, 5 5.706 g« L™ K, HPO, [Aj22 5
AE2E A 5.706 g« L' K,HPO, 4B at F V-3
FRBEEL(30. )L 5 g » L' NaHCO, 431 it B
Y BEE(36. 8)Fg /D, B AR 2.62 g - L' K, SiO;4
5 RM W AHFEBEMHZS [ RM 4B R
T 2.62 g » L' K,Si0,, 7 4 21 X
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¥yt R BE AR 4 B A 19.0%,10. 0%, 57. 0%,
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Fig.1 Control efficiency of foliar spray four inducers treatment on three cultivars of

summer squash at 28 days after first treatment

TEVGAL AP R K H R SR B s T v 28
6 A PUER AR M BRI S R TR, T
WS AR E B 1, FUBHR R AR B, B R it
e, RES M B R TUR e 225 H 4 i

SHRAL BRI FA 50 1 —BGE 2, % 3k
SRTR BT A R AR 5.706 g » L' K, HPO, =
5g+ L NalHCO,>2.62 g + L ! K, SiO,>RM,
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Table 2 Control efficiency of foliar spray four inducers treatments on powdery mildew of six summer squash materials
B e JEBE4CE Disease spot account/}~
Material Treatment IR 7 d A YA 14 d Y 21 d
7 days after the first spraying 14 days after the first spraying 21 days after the first spraying

H R (CK) 5.6+2.80Aa 10.0+8. 15Aa 17.247. 48Aa
5 g+ L71 NaHCOs 0. 040. 00Bb 0. 0£0. 00Bb 0. 040. 00Bb
‘877 5.706 g+ L1 Kz HPO4 0. 040. 00Bb 0. 0£0. 00Bb 0. 040. 00Bb
2.62 g+ L1 K3Si0s 0. 0+0. 00Bb 0. 0+0. 00Bb 0. 0+0. 00Bb

RM 0. 440. 40Bb 2.0%1. 26Bb 2.5+1. 03ABab
St HR(CKD 3.8+0.37Aa 10. 642. 30Aa 28.6+8.60Aa
5 ge L71 NaHCOs 0. 0+0. 00Bb 0. 0+0. 00Bb 0. 0+0. 00Bb
“%E 5 5”°Chunyu No. 5’ 5.706 g+ L1 Kz HPO4 0. 040. 00Bb 0. 0£0. 00Bb 0. 040. 00Bb
2.62 g+ L1 K3Si0s 0. 0+0. 00Bb 0. 0+0. 00Bb 1.0+0. 77Bb
RM 0. 010. 00Bb 0. 010. 00Bb 6.8+1.24Bb
¥ B (CKD 36.0-10. 00Aa 62.0+8. 46Aa 76. 99, 30Aa
“% % 4 5”°Chunyu No. 4’ 5 g+ L71 NaHCOs 1. 840. 97Bb 6. 442. 20Cc 7.6+2.25Cc
5.706 g » L=1 Ky HPOq 0. 8+0. 37Bb 4.6+2. 68Cc 5.242.27Cc
2.62 g+ L1 KpSiOs 7.6+2.37Bb 7.6+2.50Cc 5.8+2.29Cc
RM 7.8+5.13Bb 29. 6+4. 80Bb 29, 4+5. 30Bb
St HR(CKD 19.4+6. 22Aa 23.2+7.06Aa 43.4+10. 66Aa
‘NS1402” 5 g+ L71 NaHCOs 1. 640. 93Bb 4.4+1. 96Bb 12. 0+£3. 99Bb
5.706 g+ L—1 Kz HPOy 3.2+1.39Bb 1. 8+1. 36Bb 10. 2+3. 09Bb
2.62 g+ L71 KpSiOs 1. 8+1.32Bb 6. 4+2. 73Bb 15. 6+4. 23Bb
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Disease spot acc: A4
. e R E pot account/ ]

) BB 7 d BRI 14 d F—WBJE 21 d
Material Treatment
7 days after the first spraying 14 days after the first spraying 21 days after the first spraying
RM 4.2+2.0Bb 12.243. 01 ABab 9. 6+3. 06Bb
¥ B (CKD 0.0+0. 00Aa 3.0t1. 84Aa 20. 25, 38Aa
¢NS1404” 5 ge L71 NaHCOs 0.0+0. 00Aa 0.0+0. 00Aa 3.6+1.94Bb
5.706 g » L=1 Kz HPOq4 0. 0%£0. 00Aa 0. 0%£0. 00Aa 4.6+1. 89Bb
2.62 g+ L1 KpSiOs 0. 0%£0. 00Aa 0. 0%£0. 00Aa 4. 8+2. 40Bb
RM 0. 040. 00Aa 0. 040. 00Aa 19. 8+4. 33Aa
S B (CKD 0.0=40. 00Aa 6.21+1.96Aa 26.47+6.67Aa
¢NS1405” 5 ge L71 NaHCOs 0.0+0. 00Aa 0. 0+0. 00Bb 9.045. 04Bb
5.706 g » L=1 Kz HPOq4 0. 0%£0. 00Aa 0. 0%0. 00Bb 14. 045. 84ABa
2.62 g+ L~! KoSi0s 0. 00. 00Aa 0. 0+0. 00Bb 12.0+3. 63ABa
RM 0.0+0. 00Aa 1.6+1. 03Bb 17.044. 44ABa

2.2 FHTEMEHE 4 FhE SR XS P B BRI
A

TEVEALRMEN K02 5 S8 B Al B , - T
Jiti 4 AR5 F5RIXT 3 APERT P AP BT BRI A IR
W3, HEWES g+ L NaHCO,.5.706 g » L™
K,HPO,.2.62 g » L' K,SiO, #1 RM ¥ 8B 42 & Vi #
PR, HPLEMRCEE 487 F4 MG
JaR R B YR TR, 4 5.706 g« 17!

K, HPO, {b BBk - B R &, BX HART T
24. 800 TE“FRAN” b, Hbk = B o RM ARSI 3R
BT BN RS T 50. 1% ERF“FEES 5”7
LA FEE AR R B A R A R 9 RM AL FE S 1
SER R RN RIS T 83.21%, 4 FhAbFRXT4R
FERERERASEARR., ABIKEXE,RM A
2.62 g « L' KSO, M RBELH HK A
5.706 g » L' K,HPO,,

= 1 e = = A
=3 MERE 4 MFEST 3 M EBEARTHRKTENE N
Table 3 Effects of four inducers on individual plant yield of three zucchini cultivars by foliar spray treatment kg
Ah ¥R Treatment
R - B B
i BE 5ge L1 5.706 g+ L71 2.62 g+ L1
Material RM
(CK) NaHCO3 Kz HPOy Kz SiOz
“&% 4 5”Chunyu No. 47 2. 609 2.970 3.258 3. 020 3.108
“FRIN” ¢ Saina’ 1.913 2. 500 2.473 2. 620 2. 883
“%&%E 5 5”“Chunyu No. 57 2.775 3. 813 3. 895 4,492 5. 084

TEPGALAMPBIRE KK H g SR s T 2 i, 0
TEIEHE 4 FNE SRS, XF 23000 6 A2 ARG 2
BRI 4, W PR MR K e B A
AT RIS R ATIE . MRL8T A “E T 5 B
TR AR AL S MR B IR R 2.62 g » L7
K, SO, 43 5 W B pR - Bl i, AT AR E T
48. 8670 X T F“EE 5 5 M 5, K. S0 AHFFHY
Bk B O IR T 36. 0220 X fhFh“F & 4
B 7T G 5 g - L' NaHCOO, .5.706 g » L™
K,HPO, .2.62 g + L' K,Si0O, \RM &b 38, 4 %} F 4
RE R ™25 HE S T 55.20%, 126.91%,
25.16% F1 78.17%, MBI 5 g » L' NaHCO, .
5706 g+ L' K,HPO, ,2.62 g » L' K, SO, 1 RM J5 %t
FUGH Bk BA—E RR &L (HR R BRI 1E
FISCRAR . ANFRANBEZE & AR AR R IR,
RM #15.706 g » L™ K, HPO, AbFRSCR & 47, Hwk

122

K262 g LK, SO, MM R ST
S BRI E IEMHR HRRECN 0. 693,

2.3 TR G 175 S 500 %o P R AR O R P R A
B K TR S 2

2.3.1 XTPEEASU A AT R AT A B
2 4 FFES AR RS, AN R P B T SRl Ao BT
AHEARS BB BAIER (EF2~4, B
FEW R 5.706 g+ L' K,HPO, =5 g + L ' NaH-
CO,;>2.62 g » L K,SiO; >RM, HiX ¥ 1 FliL
W 2 AL REA B A AT S
FIVA PR & BT M AT, G5 SRR B M
PR 5 e R AR A BN &R
21 d(HESE — R AL B A2 IEARSC . A R B 0. 424,
TEE N 28 dCHESE — AN ED J5 2 M O, L R B
F—0. 524, AT .
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Table 4 Effects of four inducers on individual plant yield of six zucchini cultivars by foliar spray treatment
Ah ¥R Treatment
R _ _ B
X B8 5ge L1 5.706 g+ L71 2.62 g+ L1
Material RM
(CK) NaHCO3 Kz HPOy Kz SiOz
‘877 2.758 2. 760 3. 875 4,098 2. 610
“%&%E 5 5”“Chunyu No. 57 3. 465 3. 141 3. 645 4. 713 4,432
“&% 4 5”Chunyu No. 47 1. 828 2.837 4.148 2.288 3.257
¢NS1402° 1. 835 2.120 3.320 2. 843 3.297
¢NS1404° 1. 683 1. 920 1. 950 1. 765 2.120
¢NS1405 1. 710 1. 945 2. 683 2.428 2. 282
E#i% Yangling [ Taibai | “FR4N” “Saina’ @ ‘NSI1402° {1 ‘NS1404° B ‘NS1405°

¥HRCK  NaHCO:;  K:HPO,

AbAR Treatment

EAPAEFH LR ER B EKE (Duncan's 1 %,
P<C0.05) /NE T8 F R i B 22 57 B K ¥ (Duncan's 1 %,
P<0.0D, FH,

Note; Different capital and lowercase letters indicate significant

difference at P<0. 05 and P<C0. 01 according to Duncan’s test, re-

K:SiO; RM

spectively. The same below.
B2 4WESHLEREES S"EHAHN
HEPATAREERSENETL
Fig. 2 Changes of soluble protein content of foliar spray four

inducers treatments in ‘Chunyu No. 5’ cultivar

e @i Yangling @K M Taibai
209
]]BH E 0.8
dn g = 0.7
B2 0.6
mg 05
Eﬁ.g 04
2203
BE 02
TZ 0l
% 0 1 1
«n FHECK NaHCOx KzHP04 K2SiOs RM
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Fig. 4 Changes of soluble protein content of foliar spray four

inducers treatment in four zucchini materials
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inducers treatment in four zucchini materials
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Inhibition Effect of Powdery Mildew Development by Foliar Spray
Four Inducers to Summer Squash (Cucurbita pepo L.)

ZHU Huanhuan, JIN Yingling, CHENG Yong'an,ZHANG Mingke
(State Key Laboratory of Crop Stress Biology for Arid Area/College of Horticulture, Northwest Agriculture and Forestry University,
Yangling , Shaanxi 712100)

Abstract; Three varieties of summer squash and six pieces of germplasm were used as test materials. The
inhibition effects of four inducers(5 g « L' NaHCQO,,5.706 g « L™ ! K, HPO,,2.62 g » L™ K;Si0, and RM
(0.188 g « L! riboflavin+0.746 g » L' methionine) on powdery mildew, yield, soluble sugar content and
soluble protein content were studied to search alternative technologies of chemical pesticide to prevent squash
powdery mildew. The results showed that the inhibition effect on powdery mildew of summer squash was
5.706 g« L7t K,HPO,>5 g« L' NaHCO,>2.62 g« L' K,SiO; >>RM. To a certain degree,the four kinds of
inducer treatments could postpone effectively powdery mildew occurrence and promote plant growth, The effect
on individual plant yield of summer squash had no obvious regularity,but all were higher than control. The effect
of 5.706 g » L' K;HPO, and RM treatment were better, Plant added yield was positively correlated to increase
resistance, the correlation coefficient was 0. 693. The soluble protein content and soluble sugar content of summer
squash leaf increased after treatments. Soluble sugar content increase was positively correlated to increasing
resistance, the correlation coefficient was 0. 754. The measures induced the summer squash own stress reaction
and formation of powdery mildew resistant mechanism by adjusting the endogenous type and content of nutrients,

Keywords : summer squash(Cucurbita pepo L.) ;powdery mildew;dipotassium phosphate; prevention efficacy
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