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Growth-promoting effect of biocontrol bacteria and potassium humate in
functional nursery substrate on plug seedling of melon

SUN Yueyue, MA Junni, LI Yulong, LAl Hangxian, XUE Quanhong

(College of Resources and Environment s Northwest A& F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective) This study aimed to explore the growth-promoting effect of biocontrol agent and
potassium humate in nursery substrate on plug seedling of melon. [Method] Using melon variety “Baisha-
mi” as test materials, plug seedling technology was used to study the effect of biological agent and potassi-
um humate on biological, physiological and biochemical characteristics of melon seedling including biomass
of root and aerial part,total length,total area,total volume of root,activities of POD,PAL and PPO in leaf,
content of MDA, leaf chlorophyll value and photosynthetic characteristics. A total of eight treatments were

set:no agent and potassium humate treatment (CK),only actinomyces agent treatment (A),only fungi a-
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gent treatment (C), actinomyces agent and fungi agent mixed treatment (AC), only potassium humate
treatment (F),actinomyces agent and potassium humate mixed treatment (AF),fungi agent and potassium
agent mixed treatment (CF), actinomyces agent, fungi agent and potassium humate mixed treatment
(ACF).[Result] The biomass of melon seedlings treated by biocontrol agent and potassium humate were
all higher than that in CK,with the highest increases of 34. 1% and 19.5% in AF and CF. The root total
length,total area,average diameter,and total volume in CF were increased by 46. 7% ,44.5% ,12.5% and
62. 5% srespectively. The single leaf area and leaf chlorophyll value were increased in all treatments com-
pared with the control treatment. The leaf areas in C and CF were increased by 37. 3% and 85. 6% and the
leaf chlorophyll values in C and CF were increased by 16.7% and 13. 6% ,respectively. Leaf net photosyn-
thetic rate was increased by 24. 1% in CF treatment. No matter only applied them mixed, The leaf POD,
PAL and PPO activities and MDA content were all lower in treatments with biocontrol agent, potassium
huamte or both. The leaf POD,PAL and PPO activities and MDA content were decreased by 56. 5%,
12.0%,25. 7% and 33. 3% in CF. [Conclusion] Appling biocontrol agent and potassium humate would
promote growth and root development of melon seedlings.improve photosynthetic rate,decrease MDA con-
tent,and promote quality of melon plug seedlings. The growth-promoting effect was more significant when
the biocontrol actinomyces and P. griseo fulvum were inoculated together.

Key words: nursery substrate;biocontrol agent;potassium humate; melon;growth-promoting effect
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Table 1 Effect of actinomyces agent and potassium humate on biomass and root activity of melon
A T Hiy 1 4 6 O R & M o ik LIS
g Total weight Aerial part weight Root weight Root activity
Treatment 72 18 / e fH / e H / e/
(g« B D ACK/ % (g« %D ACK/ % (g B D ACK/ % (mgeg !'+h™ D ACK/ %
Value Value Value Value
CK 8.2+1.1d — 7.8+1.2d — 0.5+0.1b — 577.6416.9 cd —
9.140.9 cd 11.0 8.3+0.7 cd 6.4 0.840.2 ab 60. 0 608.4+12.1 be 5.3
C 10.241.5 be 24.4 9.041. 4 bed 15.4 1.24+0.1 a 140. 0 812.3483.8 a 40. 6
F 11.1£1.7 ab 35.4 10.1£1.6 ab 29.5 1.0+0.4 a 100. 0 342,6422.3 e —40.7
AC 12.5+1.8 a 52.4 11.2+1.7 a 43.6 1.3+0.5 a 160. 0 607.3+28.4 be 5.1
AF 11.0+0.7 ab 34.1 10.040. 6 abc 28.2 1.0+0.2 a 100. 0 513.0£33.8d —11.2
CF 9.841. 2 abc 19.5 8.841. 3 bed 12.8 1.04+0.4 a 100. 0 550.5+4.7 cd —4.7
ACF 9.840.9 abc 19.5 8.741.1 bed 11.5 1.1+0.5 a 120.0 680.2+36.2 b 17.8

TE « [ 5B 5 b i AR TR /N 5 B 7R 22 53 48 35 (P<<0. 05) . F R[] .

Note; Different lowercase letters in each column indicate significant difference (P<C0. 05),the same below.

B A= Bl AR B 55 A 7 6 T AR 2R AR K B
A B TR T B 5 B A= B L B

Fig. 1 Effect of biocontrol actinomyces and fungi on melon plug seedlings

A. Only actinomyces;B. Only fungi
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AR AR (Y 3 A~ 4b 3 FLAF K CF MR R 36 7145
IS XF R B 40, 7% (P<<0.05),11. 2% F1 4. 7%,
87 J A R O AR 295 A AR AR L s ]
A BE 5 0 R R B0 Bk KA G

2.2 A RBHEFA0E A ER T 3T 3 VIR RS MO

2 nf L, AR g E A AR B C g
Jiti A O, 55 A R BT FOBC A e L 2 Re AR a2
R R AR R R BRI BKE Y
B KR R BAREA I B (E 2, Hd AC,
CF.ACF 4b P AR Z 5K B 500 IR 20 30386 i 45. 4 %%,
46,706 1 48. 020, MR F B8 2 TR 43 ) 5k BECHE
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Table 2 Effect of actinomyces agents and potassium humate on root morphology of melon

B K JE Total length

HEE Total surf area

SFHE A2 Avg diam BAAFH Total volume

434 W E A/ 7 fH/ M E A/ M E A/
Treatment (em« #k~ D ACK/ % (em? « #k7D) ACK/ % (em-« H™DH  ACK/% (em® « k™1 ACK/%
Value Value Value Value
CK 854.84185.3 b — 169.5+£51.4 b — 0.5640.13 b — 2.4+0.2 ¢ —
A 1044.2+75.3 ab 22.1 217.7423.4 ab 28.4 0.6640.03 a 17.9 3.6£0.5 ab 50.0
C 1 068.8+189.2 ab 25.0 179.0+£23.9b 5.6 0.56£0.02 b 0.0 2.44+0.2 ¢ 0.0
785.14224.7 b —8.2 157.4+40.9 b —7.1 0.64+0.04 a 14.3 2.5+0.6 ¢ 4.2
AC 1243.04+83.2 a 45.4 245.8+7.2 a 5.0 0.6340.03 ab 12.5 3.9£0.1a 62.5
AF 1 007.0%+92. 3 ab 17.8 186.3+14.7 ab 9.9 0.59740. 04 ab 5.4 2.87+0.3 be 16.7
CF 1233.84+174.2 a 46.7 244.94+43.4 a 44.5 0.63740.05 ab 12.5 3.940.9 a 62.5
ACF 1265.0+127.3 a 48.0 243.9431.1a 43.9 0.6240.08 ab 10.7 3.84+1.0a 58.3

B 2 ARAAHEHEHKCETARRIESE
CK. Xt 18 C. A& 5 B e Bl s AC. R 18 + BCB s ACF. 2R b + BU T + I R R 4

Fig. 2 Morphology of melon root in different treatments

CK. Control;C. Only Fungi; AC. Actinomyces+ Fungi; ACF. Actinomyces+ Fungi+ Potassium humate
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Table 3 Effect of actinomyces agent and potassium humate on area and chlorophyll of melon leaf
b 3 M 1 Leave area I F & {4, )% Chlorophyll
Treatment MEAE/(em? « 1) Value ACK/ % M E{H Value ACK/ %

CK 11.8£2.9 ¢ - 41.9£1.6d —

A 14.4+2.6 be 22.0 45.7+1.3 be 9.1

C 16.24+3.4 b 37.3 48.9+2.1a 16.7

F 13.943.4 be 18.0 43.641.5 cd 4.1

AC 12.1+t1.4 ¢ 2.5 48.942.4 a 16.7

AF 13.3+2.9 be 12.7 44,94+1.9 ¢ 7.2

CF 21.9%3.2 a 85.6 47.642.6 ab 13.6

ACF 15.9+3.6 b 34.7 46.0=+1.9 be 9.8

x4 ERHREFMNEEREEHMLEHFENT N
Table 4 Effect of actinomyces agent and potassium humate on photosynthetic characteristics of melon
ot A R KALFE J i) CO, ¥ BE FENE R B oK 43 1) 2
Photo Cond Ci Trmmol VpdL
b7 e A8/ g/ 218/ e g/ 5 AE /
Treatment m( ;énioi -I ) ACK/ % m( ”‘znioi -1 ) ACK) % (ri;rlloll ; ACK/ % U:—Irglnjoj,| ) ACK/ % (r;;(rjr;oll ; ACK/ %
Value Value Value Value Value
CK 11.6+0.4 b - 92.34+11.0 ¢ - 285.4427.6 ¢ 2.4+0.3 ¢ — 2.4+0.1b -
A 11.7+£0.5 b 0.9 130.7#19.0ab 41.6 341.7416.2 ab 19.7 3.27£0.4 ab 33.3 2.47+0.2 ab 0.0
C 12.1£0.6 b 4.3 114.4433.2 bc 23.9 300.7454.8 bc 5.4 2.8£0.7 be 16.7 2.5£0.1 ab 4.2
F 11.74+0.8 b 0.9 90.1420.8¢c —2.4 278.9£58.0c —2.3 2.3+0.5¢ —4.2 2.5+0.1 ab 4.2
AC 13.8+£0.5 a 19.0 114.6441.7 bc 24.2 289.4458.0bc 1.4 3.0£0.8 be 25.0 2.6+£0.2 a 8.4
AF 12.24+0.5 b 5.2 87.3420.8c —5.4 268.3£33.5¢c —6.0 2.3+£0.5¢ —4.2 2.6+0.1 ab 8.4
CF 14.440.6 a 24.1 139.1+16.1 ab 50.7 314.9+24.6 abc 10.3 3.540.3 ab 45. 8 2.54+0.1 ab 4.2
ACF 11.84+0.7 b 1.7 153.9+46.3 a 66.7 359.1+46.7a 25.8 3.7£0.9 a 54.2 2.47+0.2 ab 0.0
2.5 HEBEF MG EREXHINH FESEHEHE F & F (P <C0. 05) /K F5 PAL I M 8 % BOH B

RA_BESEHHN

R 2% 5 T it B A By B 7 RS A R A X I

it POD.PAL.PPO i ¥ & MDA & ¥4 5% W
H e, POD, PPO Jif % 43 ) 4 X B8 [ {1 28. 990 ~
T2.TYOR 25. 7% ~45. 3% , £ Ab H 5 xf B 22 R H 5k
%5

4.0%~29.3% .4 CF.ACF &b¥ 4k, H 4% &b ¥ 5 %t
M8 25 B HIA 3 B 2 (P<<0. 05) 7K s MDA & 2 8 %)
HEF B 4. 8% ~33.3% . bk ALAF ZbBEAN, H 4 b
550 6 22 5 3R 3 18 3% (P<<0. 05) K F

AREFMEERENHIAMHFSSEEMERR _BSENZIT

Table 5 Effect of actinomyces agent and potassium humate on induced enzyme activities and

malondialdehyde content of melon leaf

ALY POD RN AR = W PAL Z WA AL PPO % MDA
b3 ‘U']Ui{ﬁ/ ‘iﬁlﬂiﬁ/ ?ﬂ'?{ﬁ/ W/
Treatment (,lloi 1?:1) ACK/ % <71lo‘: E,]) ACK/ % g(}lo—. E,'1> ACK/%  (mmol-g™!)  ACK/%
Value Value Value Value
CK 39.548.6 a — 15.0%1.6 a — 30.0%4.3 a — 2.140.1a —
A 28.1£1.3 b —28.9 10.6%+1.04d —29.3 20.9%1.3 bed  —30.3 2.040.1a —4.8
C 11.1+2.24d —71.9 12.440.7 bed  —17.3 20.040.9 bed  —33.3 1.4%0.1 ¢ —33.3
F 10.8+0.7 d —72.7 12.1£0.7ed  —19.3 18.8+2.2 bed  —37.3 1.4+0.1 ¢ —33.3
AC 18.8+1.9 ¢ —52.4 11.140.2 cd  —26.0 16.4+1.54d —45.3 1.7+0.2 b —19.0
AF 18.8+1.1¢ —52.4 12.340.6 bed  —18.0 17.2+3.2cd  —42.7 1.940.3 ab —9.5
CF 17.243.3cd  —56.5 13.241. 4 abe  —12.0 22.340.4 b —25.7 1.440.0 —33.3
ACF 19.142.3 ¢ —51.6 14.440.9 ab —4.0 21.743.2be  —27.7 1.440.1 —33.3
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