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Effects and mechanism of two Strepfomyces strains on promoting plant growth and increasing
grain yield of maize. MA Jun-ni', LIU Yu-tao', LI Yu-long', SUN Yue-yue', YANG Bang-min®,
LAI Hang-xian', XUE Quan- hong (' College of Natural Resources and Environment, Northwest
A&F University, Yangling 712100, Shaanxi, China; *Agricultural Technology Extension Center of
Yijun County, Yijun 727200, Shaanxi, China).

Abstract: This paper was mainly to explore the effects of two Streptomyces strains ( S. roche D74
and S. pactum Actl2) and their mixed actinomycetes agent on maize growth. Petri dish germination
test, sand culture trial and plot trial were performed to determine the biological properties, leaf in-
ducible enzyme activities, photosynthesis, ear characteristics, grain yield and quality of maize after
seed soaking with acellular culture filtrate of D74 or Act 12 and seed coating with the mixed actino-
mycetes agent of two Streptomyces stains. The result showed that the seed soaking treatment signifi-
cantly contributed to hypocotyls, radical and seedling growth, and increased the leaf inducible en-
zyme activities of maize seedlings. The 1000-fold dilution of D74 improved hypocotyl length, radicle
length , and fibrous root number by 43.4% , 26.4% , and 100.7% (P<0.05) , respectively, whereas
the undiluted solution of D74 improved leaf polyphenol oxidase (PPO) activity by 40.2% (P
<0.05). The 1000-fold dilution of Actl2 improved hypocotyl length, radicle length, and fibrous
root number by 36.3%, 36.3%, and 117.5% (P<0.05), the total fresh mass and root fresh mass
by 31.1% and 36.6%, respectively (P<0.05). The 10-fold and 1000-fold dilutions of Actl2 im-
proved leaf PPO activity by 38.1% and 39.5%, respectively ( P<0.05). The seed coating treatment
showed the following significant effects, compared with the control; 1) Improving the root develop-
ment. 2) Enhancing the leaf photosynthesis. 3) Improving the ear characteristics and grain yield.
4) Promoteing the grain filling. 5) Improving the leaf inducible enzyme activities. The results indi-
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cated that seed coating with the mixed actinomycetes agent of two Sireptomyces strains could signifi-

cantly affect the biological characteristics, photosynthesis and biochemical metabolism of maize

seedlings, stimulate root development, promote plant growth, and improve grain yield of maize.

Key words: actinomycetes agent; biomass; photosynthesis; seed coating; root growth.
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Fig.1 Growth of maize hypocotyls and radicles after seed treat-

ment with acellular culture filtrates of actinomycetes.
CK: XJ 8 Control; D74 2 [CEE R Streptomyces roche; Act12: %
WESERETH Streptomyces pactum. T[] The same below.
b PR el K Ay A G AR R M ST A 0 R
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D74 Kb AT K &y i e e | AR AR T A e
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Table 1 Lengths and numbers of maize hypocotyls and radicles after seed treatment with acellular culture filtrates of actino-

mycetes (n=18)

Sb ¥R JAR A 2 FARREAR AL Jdh A BE ARSI AR

Treatment Radicle length (cm) Radicle number per plant Hypocotyl length (cm) Fibrous root number per plant
X8 ACK (%) X8 ACK (%) XS ACK (%) XS ACK (%)

CK 6.0+0.6b - 4.5+1.3a - 4.0+1.5b - 4.9+2.1b -

D74 8.6+1.0a 43.4 4.9+1.0a 7.4 5.0£1.7a 26.4 9.9+3.2a 100.7

Actl12 8.1+0.8a 36.3 4.6+1.0a 0.8 5.4+1.8a 36.3 10.7+1.0a 117.5

CK: X} Control; D74 . 24 [REERE I Streptomyces roche; Act12: % iEHEEE 1 Streptomyces pactum. X+8; F-YI{H +F5HEFE Mean+SD. [F] 31 A 6] £
FRZ 7 RPN W E KT (P<0.05) Different letters in the same column indicated significant difference at 0.05 level. T[] The same below.
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Fig.2 Root growth of maize seedlings in sand culture after seed treatment with acellular culture filtrates of actinomycetes.

R2 MEELHMRERZHGEGDEERGEHEYFFGE
Table 2 Biological characteristics of maize seedlings in sand culture after seed treatment with acellular culture filtrates of ac-
tinomycetes (rn=18)

s Ui B - ff R A HEAR Bt Fi: e BiLrE
Treat- Dilution Total fresh mass Stem and leaf fresh mass Root fresh mass Plant height Ground diameter
ment times (g plant™) (g plant™) (g - plant™) (em) (mm)
XS ACK (%) X=S ACK (%) X=S ACK (%) XS ACK (%) X=S ACK (%)
CK - 2.30.5b - 1.3+0.4a - 1.1£0.3¢ - 29.6%3.5a - 3.1£0.2¢ -
D74 0 2.6+0.4ab 12.6 1.3£0.2a -1.3 1.2£0.2be 10.3 28.1+3.2a -5.0 3.240.2bc 3.5
10 2.420.4ab 6.5 1.320.1a 1.3 1.2+0.2be 9.4 29.5+2.8a -0.1 3.1£0.3¢ 0.6
102 2.5+0.3ab 7.8 1.3£0.1a =27 1.3£0.2abc¢  16.9 29.7+3.6a 0.3 3.240.3¢ 1.6
103 2.7+0.5ab 20.1 1.4£0.3a 7.2 1.3+0.2abec ~ 19.3 30.9+3.1a 4.5 3.5£0.4ab 139
104 2.7+0.5ab 18.4 1.3£0.3a 1.8 1.3+0.2abe  14.2 31.0+3.6a 4.9 3.4£0.3bc 8.2
Actl2 0 2.5+0.5ab 8.4 1.3£0.2a -3.2 1.2+0.3be 6.3 28.7+1.5a -3.1 3.5£0.4ab 132
10 2.8+0.8ab 25.1 1.420.3a 4.2 1.3+0.3abe ~ 14.0 30.7+5.5a 3.6 3.6£0.2ab  14.8
102 3.0£0.6a 31.1 1.5+0.3a 10.5 1.5£0.3a 36.6 31.6+4.0a 6.9 3.320.2bc 6.7
10° 2.8+0.4ab 23.9 1.5+0.1a 15.5 1.4£0.1ab 27.1 30.6+1.9a 33 3.5£0.5ab 135
10* 2.6+0.5ab 13.4 1.4+0.2a 8.3 1.2£0.1be 4.9 30.2+3.5a 1.9 3.740.3a 20.3

®3 HMEBRTHABREMAERPVEERDENHFESEFGE
Table 3 Leaf enzyme activities of maize seedlings in sand culture after seed treatment with acellular culture filtrates of acti-
nomycetes (n=9)

sl T REAT AL L A ALy POD AN E R PAL Z WA LR PPO 5 MDA

Treat- Dilution (pg-g' - min™") (U-g"-h™") (U-g"-h™") (mmol - g™")

ment times X+S ACK (%) X+S ACK (%) X+S ACK (%) X+S ACK (%)

CK - 20.2+1.1cd - 318.4+21.4e - 55.6+3.6¢ - 0.74+0.09a -

D74 0 23.4+2.2a 15.4 366.6+11.8a 15.1 78.0+2.1a 40.2 0.70+0.02a -5.8
10 22.2+2.2abc 9.9 346.4+21.7abed 8.8 68.1+4.2b 22.4 0.70+0.08a -6.2
10? 20.6+1.0bed 1.7 315.3+8.7e -1.0 67.8+2.6b 21.9 0.71£0.04a -4.5
103 21.2+2.7abed 5.0 328.6+23.1de 3.2 63.6+2.5b 14.3 0.66+0.06a -10.3
10* 20.0+2.1cd -1.1 355.0+12.4ab 11.5 64.5+6.8b 15.9 0.69+0.15a -6.5

Actl2 0 23.0+2.7ab 13.5 331.6+5.5¢cde 4.1 64.6+0.3b 16.1 0.64+0.03a -12.8
10 22.7+3.7abc 11.8 350.9+£31.0abed  10.2 76.8+5.5a 38.1 0.65+0.10a -12.2
10% 20.2+1.1cd -0.2 343.4+12.8bed 7.8 68.2+4.6b 22.6 0.62+0.04a -15.9
10° 22.6+0.6abc 11.6 359.4+13.0ab 10.2 77.6+1.5a 39.5 0.62+0.06a -16.3

10* 19.1+2.1d -5.9 324.9+7.2de 2.0 55.5+£3.9¢ -0.2 0.71+0.03a -4.2
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Table 4 Biological characteristics of maize seedlings in plot trials after seed coating with mixed actinomycetes (n=9)
sk Wz HA Bigong PO Yuanshu :
Index Testing stage XTHE m?ﬂl@z‘z ACK Xt 8 l%l?flJ’aZE ACK
CK Coating (%) CK Coating (%)
2RI HEHY Filling stage 909.2:+0.9h 1175.9+81.6a 29.3 653.4%9.1b 742.3+16.8a 13.6
Stem and leaf fresh mass (g « plant™) W3k Harvest stage 655.6+48.6a 724.4+24.9a 10.5 432.2+10.2b 496.7+36.2a 14.9
I B0 Leaf number W Filling stage 14.1+0.9h 15.3+0.7a 8.7 12.01.1a 12.3+0.9a 2.1
RAT R TEII) Filling stage 205.5+2.3b 270.3+12.1a 31.6 96.2+5.2a 113.2+42.8a 17.7
Root mass (g + plant™") WO Harvest stage 53.7£12.9a 61.5£9.4a 14.6 49.8+3.1b 60.4+4.1a 21.2
/3] W) Filling stage 257.3+5.2a 261.6+7.2a 1.7 276.4+4.8a 290.4+8.8a 5.1
Plant height (cm) A3 Harvest stage 248.4+8.8a 249.746.6a 0.5 278.1+11.8b 309.0+36.7a 111
iz TESI Filling stage 2.3+0.3a 2.4+0.2a 4.7 1.7£0.1b 1.9£0.1a 9.3
Ground diameter (cm) WY Harvest stage 2.8+0.2b 3.2+0.2a 13.3 2.3+0.1b 2.4+0.1a 5.0

[fi] 330 5 R A7 R 5 AN [l /NG R R T R A A A B 56 R 199 25 S ik B 1 3 7K 5F- ( P<0.05) Different lowercase letters in the same row of the each site indicated sig-

nificant difference between the experimental treatment and control at 0.05 level. T [i] The same below.

Y A A T AERE SR B2 K T ) b 2R =25 o i
ot i & T B A 43 0l Ao BR AR v T 29.3% Fi
31.6% ; JOA B 77 A B 5 K 25 I o i M AR 43 1 48
X HEHE T 13.6% .9.3% , 5 %} IR 22 5 24 3K 3] g 2K
- (P<0.05) . AE WA, 582 K B 57 A b A2 5
X AR R 13.3% , JOR FOK B I b 32K - fif o et AR
FT o MR B b A A ol A 6 B 14.9% |
21.2% 11.1% 1 5.0% , 5%} i 22 55 23k 2] g 3 K -
(P<0.05).

I 5 ATULE A v 70 0 8 S 0 oKk
AR (R FH . 58 TR 790 Ak 38 K RS I £ I o |
T R ) Ak A A 45.09% i 34.7% ; JCH 1R 5
AL 38R AFEA T BT i | S 0 B G S 0T R
H19.5% 1 5.3% , W~ 55 4 A0 3 5 60 B AR F8 A

SRR 3 K (P<0.05).
2.3 G HIFRP AT TR AR R K H BRI

Ml 3 S5k 6 W LI ), Ao 70 3 0 &
KRR KB AL L EE A TR AL B £ KRB IR

x5 MEFEFERLGERNM ERERPEGAER

AR ) I ISCRR B3 T HER A T 30.2% , 2 IR A AR 1Y
MR BT i ae | WSO T o et B R ISR 4 43 Sl 28 xof
HE AT 98.3% 122.3% 1 36.9% , Ji& )2 R A AR 1) U
A BRI 26. 6%, LA b 2 S5 H ik B K P
(P<0.05) . TCHHA 50 A1, VE IR 0T 0 R b 38 £ oK R 2
YA AR W ISR BAsxt BRI 60.6% (P<0.05) , T 5
Ab AR R HA R A B A — 8 B B B 34, (H 5 % i)
HOPE S F v 1| T2 G | ) TR R W g SR
AR AR RSB PR R AL BN T R B ]
SR IE R 1 K

2.4 I HIFRIFF AT T RO AR R

H 3R 7 AT LLE Y, bt 7 550 4 4 A 280 %67 v S )
TR BCE R — s o rh BE A TR Ab
LR 7 BEOG A R | 221 HUR S K o F)
P %% I TIN 13.6% 22.4% 1 6.5% , TCH
FI AL 3 T K R BEIR] CO, Mk BE % B 1 R S A
X RS 16.6% F1 15.5% , 5K 56 5 L B 38 bR db
5%} R 22 S5 2438 3 B K F- (P<0.05)  HA S

Table 5 Characteristics of ear leaves of maize plants at the filling stage in plot trials after seed coating with mixed actinomy-

cetes (n=9)

D 5E Fe b HE/\ Bigong JEH Yuanshu
Index it IR AR ACK poyil b A ACK
CK Coating (%) CK Coating (%)
¢ JFi it Fresh mass (g« plant™')  101.4+11.0b 147.1+8.9a 45.0 79.1+7.8a 95.5+7.0a 20.8
Ttk Dry mass (g - plant™!) 34.2+0.3b 46.1+3.2a 34.7 28.9+0.1b 31.620.7a 9.5
/K Water content (%) 196.5+24.6a 219.615.3a 11.6 174.0+19.9a 202.4223.2a 16.3
£ ¥ Length (cm) 90.3+6.6a 90.8+2.6a 0.55 94.6+2.5a 97.1£5.5a 2.6
Y& B Width (cm) 10.5+1.1a 10.7+0.4a 1.9 9.5+0.6a 9.6+0.5a 0.9
A Area (cm?) 950.0+132.7a 971.8+53.5a 2.3 896.2+51.9a 928.2+67.6a 3.6
£ Chlorophyll (SPAD) 60.40.7a 61.2+0.8a 1.3 59.0+2.2b 62.1£3.2a 5.3
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Fig.3 Secondary root growth of maize plants at the filling stage in plot trials after seed coating with mixed actinomycetes.

Il Top: 24 Bigong; T &l Bottom: JGH Yuanshu. 7 Left: 2K A M Superficial layer secondary root; H1 Middle: /2 A4 M8 Middle layer
secondary root; £ Right: JRJZUXEH Bottom layer secondary root.
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Table 6 Root number and mass of maize plants in plot trials after seed coating with mixed actinomycetes (rn=3)

AR 165hn ) 22 st 1] £\ Bigong JCH Yuanshu
Secondary roots Index Testing stage Kt HE HREA ACK popidt EAAR ACK
CK Coating (%) CK Coating (%)
FEUER(RAER) R HEI Y Filling stage  16.3x4.0a  18.3£0.6a 122 14.540.7a  15.5+4.9a 6.9
Secondary roots in the Root number ik Harvest stage  16.4+2.6a 16.7+1.4a 1.4 18.1+0.6a 15.6+0.5a -13.9
superficial layer WA BT HES) Filling stage  34.9432.5a  35.8+15.5a 2.5 21.4+7.0a  21.9+13.8a 2.1
(Aerial roots) Root total mass (g - plant™") WA Harvest stage  5.4+1.9b 7.7£1.2a 42.9 7.3£1.6a 84252 154
MR 5 2 HESI Filling stage  19.2418.4a  20.7+12.4a 7.8 7.0+1.4a  7.7+49a  10.6
Absorbing root mass (g + plant™") WA Harvest stage  3.1+0.8b 4.5+0.6a 46.8 2.1£0.7b 3.8+0.5a 76.2
WCARAL Absorbing root number TES W Filling stage  40.749.8b  53.0%9.5a 30.2 27.9+6.4h  44.8+12.8a  60.6
ThZRAER HREE HES Filling stage  12.74¢1.2a  15.0¢1.7a 18.4 14.652.6a  14.7+2.1a 48
Secondary roots in Root number i3k Harvest stage  14.4+2.5a 15.0£2.7a 3.9 15.8+1.3a 15.3£1.7a -3.3
the middle layer WA BT JEX ) Filling stage  40.6+15.0b  80.5+17.9a  98.3 35.2«11.1a  30.7¢£15.0a -13
Root total mass (g - plant™") WA Harvest stage  6.6+1.9b 9.1£0.9a 37.2 6.1+0.9b 8.3+0.7a 36.5
WS AR B it HEH ) Filling stage  31.3x11.5b  69.5£20.2a  122.3 26.8+13.3a  21.9+8.5a -18.1
Absorbing root mass (g « plant™)  UCHKH Harvest stage  5.0¢1.0b  7.0¢1.1a 394 3.9+0.6b  5.0+0.7a  27.1
MCAREL Absorbing root number JESI Filling stage  42.0£15.4b  57.5+5.9a 36.9 52.4£183a 61.9+£34.1a 182
B AR MRECE HEII) Filling stage  21.3:1.5b  27.0¢1.7a 266 22.0¢7.5a  21.7+45a 15
Secondary roots in Root number A1 Harvest stage  21.4x4.7b 26.5+3.2a 24.0 25.8+2.1a 27.3+5.7a 5.7
the bottom layer WA BT R Filling stage  27.5#8.3a  32.4+11.2a 179 23.3+8.1a  28.7+22.8a  23.2
Root total mass (g - plant™") WO Harvest stage  5.1+2.2a 5.5£2.0a 7.1 5.1+0.4b 8.9+3.0a 72.9
W AR o i HEI) Filling stage  25.0¢6.8a  32.3x4.8a 289 20.5¢6.1a  23.3x18.4a 139
Absorbing root mass (g« plant™)  WC3KH Harvest stage  4.4x1.6a  4.7¢1.2a 8.2 5.0£09b  6.6x1.3a 308
WCAREL Absorbing root number HESI Filling stage  31.0£2.9a  32.8+2.6a 5.9 36.1£16.3a  45.2+£25.2a 252

Foxl H 5 TR AR Ak B2 S A
2.5 I B R Rl O K I 7 S Y

AL

H e 8 AT LA, (4 B 791 A0 4 A 3 o V4 2% 10
T KM i SRS A — R SR H | BEON B R Ak
R FAZ M B PPO I PAL 164 3 1 55 %o FE 1

I 15.3%F1 6.2% , Jo B B R AL 3K K I /i PPO
F1 POD {5E 43 5 30 FRIE N 17.4% F1 4.4% , H 2%
SR F] R K- (P<0.05).
2.6 BRI SRR A AN TR R SR 5

HER 9 AT LAE ), A va ) A A Ab BT K SR
T EE M= — e o He 0
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Table 7 Photosynthetic characteristics of maize plants at the filling stage in plot trials after seed coating with mixed actino-

mycetes (n=9)

Eist E8/\ Bigong JCH Yuanshu

Index X HRAR ACK Xt TR A ACK
CK Coating (%) CK Coating (%)

HOEE A P (wmol CO, »m™2 - s71) 17.5+1.6b 19.9+1.9a 13.6 22.5+2.8a 24.0+2.3a 6.5

SALFE g, (wmol Hy0 - m™2 - s71) 0.09+0.01a 0.11+0.02a 11.3 0.17£0.07a 0.17£0.01a 1.5

Jifa] CO, ¥ €, (pmol CO, - mol™") 88.5+5.5a 92.6+14.7a 4.6 114.7+7.0b 133.8+11.9a 16.6

BB T, (mmol Hy0 - m™2 « s71) 1.22+0.07b 1.50£0.19a  22.4 3.87+0.30b 4.47£0.26a  15.5

L /&7 PR RS 1.27+0.04b 1.35+0.06a 6.5 2.40£0.20a 2.52+0.07a 5.2

Leaf water use efficiency (wmol + mmol™!)

8 MEAEFSRLER/MXINIGEREEREAMFSEEE

Table 8 Ear leaf enzyme activities of maize plants at the filling stage in plot trials after seed coating with mixed actinomyce-

tes (n=9)
fehr /N Bigong JCH Yuanshu
Index Xt iR WA ACK it HR WA ACK
CK Coating (%) CK Coating (%)
WA POD (pg -« ¢ 'emin!) 105.8+4.7a 111.0£5.5a 4.9 121.9+4.0b 127.3+3.3a 4.4
LZWAALEE PPO (U- ¢! - b7 49.0+9.1b 56.5+3.9a 15.3 58.6+6.3b 68.8+9.0a 17.4
FNE R AN PAL (x10° U - g +h™!) 29.2+1.4b 31.0+1.0a 6.2 29.6+2.4a 30.7+1.0a 3.7
R HEFFERLEBEENMNREERRBER™
Table 9 Ear and yield of maize plants in plot tnals after seed coating with mixed actinomycetes
i fatr H/\ Bigong TG Yuanshu
Stage Index Xt IR T A LA ACK Xt AR AR ACK
CK Coating (%) CK Coating (%)
RS H JA Perimeter (em) 20.120.4a 21.2+0.8a 5.6 17.7+0.7a 18.3+0.8a 3.6
Ear parameters at the FEMEETT i Fresh mass per ear (g) 371.3+29.8b  448.3+19.9a  20.8 310.5+40.0a  336.8+31.0a 8.5
filling stage (n=9) F4L Ear number 1.11£0.3a 1.330.5a 20.0 1.0£0.0a 1.0£0.0a 0
BRIREZ A Perimeter (em) 20.7£0.2h 21.5+0.2a 34 21.4x0.2b 21.9+0.2a 2.3
Ear parameters at the KR Length (cm) 22.0+0.2b 22.8+0.1a 3.5 17.3+£0.1a 17.6+0.2a 1.9
harvest stage (n=30) FRAET i Fresh mass per ear (g) 461.2£9.7b 501.7£22.1a 8.8 368.1£6.8a 379.3£3.8a 3.1
T Bif Dry mass per ear (g) 264.4+5.4b 290.9+15.4a 10.0 244.5+2.8b 254.1+2.9a 3.9
7K Water content (%) 74.9+6.7h 71.3£6.9a -4.8 50.7£10.0a 46.6+11.8a -8.1
TR i Kernel mass per ear (g) 219.9+3.6h 242.0+9.4a 10.1 217.9£1.7b 227.8+2.8a 4.5
HAFR Kernel rate (%) 83.2+1.3a 83.3+2.2a 0.1 89.2+0.1a 89.4£1.9a 0.2
FRIE 100-kernel mass (g) 33.8+0.1b 35.940.9a 6.2 32.6+1.8a 33.8:0.7a 34
RN S E FlfE it Fresh mass per plot (kg) 53.01.9b 65.9+0.6a 19.5 22.5+1.9b 26.2+0.7a 16.4
Ear parameters of plots FE%L Ear number per plot 161.3+10.8a  174.3+20.0a 8.1 83.0£2.6b 97.3+3.1a 17.3
at the harvest stage (n=3) FIJFHEEFTH Average fresh mass per ear (g)  327.8+20.4b  379.2+15.9a 15.7 273.2+¢29.2b  337.0x21.0a  23.4
Fol it Hlifif Tt Fresh mass per ear (x10% kg - hm™2)  12.6+0.4b 15.740.1a 24.3 16.1x1.3b 18.720.5a 16.4
Harvest yield FERLT T i Kernel dry mass (x10%kg - hm™2)  7.1£0.3b 8.8+0.3a 253 8.2+0.6b 9.8+0.2a 19.1
DA VAL 3 3 K B SRR BT o 0 R N 20.8% S SRR /INIX R KRR T i ST A R A B AR

(Hﬁ%%%f@@ﬂ@ﬁ&ﬁi*ﬁ%k?ﬁ:
FE K R R T R SO IR 25 S5 E K B B 3 K R
(P<0.05) , T8 5 o K Rk o 2 4 XF BE 0 3 384 i
10.0% F110.1% , 25 /K B0 IR [ AR 3.0% , ki S48
Xof BEHE I 6.2% , A0 A A HHL5 HE 22 S 24 1k 3]tk 25 K
F-(P<0.05) , {H AL A< Ak B 5 06 B M FF SR TG I 3 2

X B3 5480 19.5% 11 15.7% ( P<0.05) , B4 $ 4
i 8.1% A5 5555 B8 25 5 8 I 2 AL AR Ah 3 /N IX Sl
RO IR 2, FL b R BT R N 24.3%
PO T AR T B N 25.3% . JT A IR 6 A5 R e
Jo it e SRS TR RRRFRL T BTt 4 o ) B T 16.4%
F119.1%(P<0.05).
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Bl 4 S B R A AR BB HE /N XS K TT A S B2
Fig.4 Maize flowering and pollination at the filling stage in plot trial at Bigong after seed coating with mixed actinomycetes.
a) MEFE Female flowers; b) HEAE Male flowers.
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Fig.5 Maize ears and kernel at the filling stage in plot trial at Bigong after seed coating with mixed actinomycetes.

a) H Fars; b) #7k; Kernels.

F10 HMERRNEROEFEA/NKER I ERIFH R 2.7 WGBSR A KA B HERR Y 5
aake DL R A ML 4 FTLATR ), S AT A

Table 10 Kernel mass and water content of maize plants at

the filling stage in plot trial at Bigong after seed coating ALb B R A K R A Ay 5 TR A

with mixed actinomycetes (n=3) MK 5 &3 10 i LIEH SR A RE K
it R AE 0K ORI R B . o, B
naex oating 0 N N - o = L e = .
—EE S heme s K ETRLGET R R T B R
100-kemel fresh mass (g) Sof B S38E0 T 32.5% 83.1% F1 98.7% , ¥F-ki 75 7K
R it 5.6£1.2b 103£0.4a  83.1 o R .
100-kemel dry mass (g) RN 36. 1%, kb 381 55 % IR 2% 5 235 3 B K F
FKE 347.8429.0a  219.5£38.0b -36.1
V?/ateiontenl (%) ) (P<005) .
I;m%ﬂ;ﬂﬁi w 26£67h 450332 987 2.8 IE I RD T A N T A SR R

ernel mass per ear { g e s
[FIAT ARG F R R R 272 13 (P<0.05) Different lowercase letters EE%% 11 EIU%EH ,ﬁﬁtlﬂﬁ']@ﬁﬁiﬁﬁﬁiﬂﬁﬂ

in the same row indicated significant difference at 0.05 level. T[] The *j% Eﬁﬁﬁ*ﬁé\%%ﬁ %‘%ﬁ "Fﬂ ( P>0 05)

same below.

F 11 HEEETAAEG/NX ERFFR R

Table 11 Grain quality of maize kernels in plot trials after seed coating with mixed actinomycetes (n=3)

ahR H2/\ Bigong JCH Yuanshu
Index XF I CK HERIfLA Coating ACK (%) X iE CK HRIELA Coating ACK (%)
H R Protein (g - kg™") 98.3+7.8a 95.3+8.3a -3.0 97.9+7.1a 98.7+5.9a 0.9

YEH Starch (g« kg™!) 629.3+29.0a 649.2+43.4a 3.2 703.8+23.4a 690.5+21.6a -1.9
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