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Effects of seed-dressing agents on groundnut and rhizosphere microbes

LIU Dengwang' ,ZHOU Shan’, LIU Shengrui*, WU Jiabao® ,LI Lin'*"
1 College of Agronomy and Institute of Upland Crops, Hunan Agriculitural University (HAU) , Changsha 410128, China
2 College of Biosciences & Biotechnology, HAU, Changsha 410128 , China

Abstract ; Seed dressing of peanut playes an important role in full stand and achieving high and stable yield. Four different
types of seed dressing agents Trichoderma harzianum ( biological antifungi agent ), Thiophanate-methyl ( chemical
fungicide, TM) , Celest ( chemical fungicide), Carbosulfan ( chemical insecticide) were used to treat peanut seeds, and
their comprehensive effects on peanut and environment were evaluated by measuring the growth and development, yield,
quality of peanut, and soil microorganisms. The results are as follows: 1) All antifungi agents increased seedling rate,
while Carbosulfan had less effect. All seed dressing agents promoted plant height, chlorophyll content, however the number
of branches and leaves per plant reduced except for Celest; The number of rotted, insects-damaged, and germinated pod per
plant were reduced while blighted pod increased, whereas number of full pod per plant increased only for Carbosulfan. 100-
pod mass and 100-seed mass were significantly higher than the control, except for T. harzianum, while the fullness degree
was lower than the control. In addition to slightly lower yields for 7. harzianum, the others gave extremely significant

increase of yield over the control. Of the treatments, TM, Celest, Carbosulfan gave rise to yield increase of 34. 58% ,

ESTE . B ERHE R H (2009BADASB03-6, 2009BADA8B03-7) ; EHF I L My b4 A4k R ER LT %5 450 H ( CARS-14)
iE BHA:2011-02-11; f&1T HE1.2011-09-14
# WIRAER Corresponding author. E-mail ; lilindw@ 163. com

http ://www. ecologica. cn



6778 A E = 31 &

25.90% , 22.82% compared to the control, respectively. 2) T. harzianum had the most increase in protein and Linoleic
acid content, larger increase in oil content,and the most decrease in ratio of Oleic acid/Linoleic acid( O/L) ; TM decreased
protein and oil content mostly; Celest increased oil content and O/L mostly; Carbosulfan had a limited impact on the quality
indicators. 3) With respect to the ratio of bacteria (actinomycetes) to fungi, TM kept on promoting bacteria and inhibiting
fungi, while had less effect on ratio of actinomycetes to fungi; 7. harzianum had significant effect on promoting bacteria and
actinomycetes, and suppressing fungi at early and middle stage, but tended to the contrary at late stage; Celest produced
temporary bacteria promotion and antifungal effect, and had been suppressing actinomycetes strongly; Carbosulfan had less
effect. 4) Carbosulfan significantly inhibited the number of nodules (rhizobia), while T. harzianum, Celest, and TM
promoted it significantly. In conclusion, the seed dressing agents had large and different combined effect on the yield,
quality, root nodule, rhizosphere microorganisms, they should be used in according to sites and time. Among the
investigated agents, chemical fungicides TM gave the most agronomic and environmental-microbial effects with only slight

decrease in protein and oil contents, which is an ideal seed dressing agent.

Key Words:; groundnut; seed-dressing agent; yield; quality; rhizosphere soil microbes
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Table 1 Different seed treatment on peanut emergence and seedling rate

H B R Seed emergence rate/%
5 H 13 H May 13

S A

Plant standing rate/ %

s

Treatments

5H8EMay8 6 H8 H June 8

WX AREE T. harzianum

i SR Celest
HHEEHTA HE T™
%2 i, Carbosulfan
Xt R CK

49.07+7.62 abA
51.88+1.36 aA
49.06+1.95 abA
40.32+6.57 bA
43.13+2.86 abA

62.81+9.92 bAB
74.69+3.84 aA
75.31£2.50 aA
56.88+1.90 bB
63.13+1.96 bAB

78.08+8.39 bAB
86.12+1.51 aA
77.61+1.00 bAB
70.2+2.54 ¢B
73.34+3.15 beB

70.09+£2.33 aA
70.00£2.05 aA
69.06+2.19 aA
56.25+2.67 cB
64.38+2.44 bA

TM AU HATATHE; R AF TR R 25 3%

- ab 14.0 -
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Fig. 1 Effect of seed dressing agents on peanut growth and development of the main growth period
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2.2.5 FHEMSHT
FE 1 3R 2 A B ml 0, FERR R AL R AR UE 25 A= B AR R [R) B, 2 28 3 S v 5 SRR i ol 1 iz 2
W B EAE I SR A — E PRI TS5 IS A I,

R2  REFEFFIALIE X I £ £ KA X ER RN

Table 2 Effects of different seed treatment on growth correlation

PEARFEATR " 24 e E A
iiﬁ:ﬂj‘%ﬁ r(:h'{zjztz‘ "t ,1 ok Se({;r?j:fy Chlofoiili::tent
Stage Index Number of leave Primary branch branch (SPAD value)
HrHi MR 0. 0000 0.0000 0. 0000 0.4915
Seedlings stage e 0.0000 0.0000 0.0000

1 R5MA 0. 0000 0. 0000
2 WAL 0. 0000
BRI N 0.1744 0.3346 0. 6081 0.8546
Flowering stage LR 0.9772** 0.4383 0. 1443
1 WAL 0.5029 0.2167
2 A EE 0.4583
S5 M -0.3742 -0.1749 -0.7794 0.3589
Podding stage L 0.5355 0.5335 0.2535
1 I3 HL 0.7134 0.1746
2 WL -0.3352

* RN 2 KT R 0.05, =« FoRBE 2R WE KT 0. 01

2.3 PRI AR AR L P TEIR K A IR

FE 3 3R 4 nIAH, 55X R ELER , 45 b B A B e ZE SRR s TF A B 1 R A SRR R B 4 o
(30.8%—59. 0% ) , LA H I+ A 4 109 10 e K5 A PR AR SR 0007 &2 Sl U X BR 22 27, 4%, P 35k T A 8 s P AR
(2.7% ) MR AREG 3 SR & DD (25. 5% —27. 4% ) 5 Pk e R4 U s Je R, LR T B4 E A v, 35 2R
BT R AR R, AREMECE B RARGEIN TR (1.0% 7. 7% ), H A% b AR B 5 04 &
(5.6%—25.4% 71.9% —24.7% ) , i SR W iy 3 25 A0 BRAG M SR B R (4 B R IR X B, H R B E SR i
W i T HRAN , A A Ab BRIS AR, RV IRSE A B a3

£33 FEHMFSENELES R IERNOZN

Table 3 Effect of seed dressing treatments on the podding performance of peanut

kbEg 2k Bk fig Podding performance/ ( AN/1K)

Treatments 2 B ZESR RIG pod ML Blighted pod 182 Full pod BAR Total pod

WX AKEE T. harzianum 0.6+0.36 bB 10.2+1.81 abA 7.7+1.04 bB 18.5+3.18 bA

ifi SR A Celest 1.120. 17 abAB 11.2+0.72 aA 8.0+0.62 bB 20.3+1.45 abA

HIHEATATHE T™ 0.9+0.7bAB 12.40.46 aA 10.3£1.65 abAB 23.6£2.69 abA

%2 3, Carbosulfan 1.2+0.1 abAB 11.8+0.66 aA 13.5+0.5 aA 26.5+0.76 aA

X CK 1.6+0.56 aA 7.8+3.54 bA 10.6+4.62 abAB 20.0+8.67 abA

RIG F7R et i ZF 2R
F4 FEHMFLGENEERCESOHERFI
Table 4 Effects of seed dressing treatments on weight and plumpness of seed and pod of peanut

b AT Weight of pod and seed/g M9 Plumpness/ %

ﬁimems FORE AR L il % %
100-pod mass 100-seed mass Full pod ratio Full seed ratio Shelling percent

W RAEE T. harzianum 170.2+1.61 dD 65.124.64 dD 48.58+2.32 D 69.62+2.27 dD 61.43+2.73 bB
I SR Celest 215.5+1.32 aA 87.9+1.82 aA 64.28+2.05 dC 75.12+1.63 cC 72.45+3.02 aA
I ILHEAR HE ™ 196.1+5.15 bB 76.1+0.85 bB 69.42+3.95 ¢BC 79.81+1.46 bB 69.16+0.91 aA
142 g Carbosulfan 181.5+1.42 cC 76.4+3.55 bB 74.54+2.38 bAB 82.56+1.75 bAB 70.35+1.38 aA
*FHE CK 171.9+4.28 dD 70.5+1.97 cC 78.70+3.06 aA 85.40+£1.22 aA 72.15+0.55 aA
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Table 5 Effects of seed dressing treatments on peanut yield

Ak L o HES SR AL/ (kg/hm? ) +CK

Treatments Yield per plant Plant standing rate Actual yield /%

WRAKEE T. harzianum 21.17+3.13 dC 70.09+2.33 aA 3561.1 ¢C -0.53

I SR Celest 26.83+1.55 bcABC 70.00+£2.05 aA 4507.5 bB +25.90

HIHEATATHE T 29.07+1.65 abAB 69.06+2.19 aA 4818.2 aA +34.58

442 Y, Carbosulfan 32.57+1.23 aA 56.25+2.67 ¢B 4397.0 bB +22.82

*FHE CK 23.17+x1.55 c¢dBC 64.38+2.44 bA 3580.1 ¢C 0.00
2.4 PERNGRINSAE AR b 5T 0

HIR 5 3 6 nH1, AN Rl ARG A0 AR SR B R i 2 5 W) 8 ) [R]ISF, 608 3% A B2 IR /N - A5 % 1R

B i 22 e 1 O BRI (22 ) KA, 52 MR R INIU DR i AR >4 75 EEF%? >R 5 H >R &

i, R T AT SERT R A bR 2 B S BN R B AR OG5 B i IR A — E R ARG,
R R R (AT B IR ARG, 5l A AR SR
R6 FEIHFFIALIEI L EE I M BIERHIR 0D
Table 6 Different seed treatment on peanut quality
EER i iR [T S L

Ak Protein 0il Oleic acid Linoleic acid 0/L
freatments /% +CK /% +CK /% +CK /% +CK /% +CK
WRAE T. harzianum  31.620.33aA 1.80  56.89+0.26bA  2.82 43.7+0.96aA  -0.97 36.61+0.33aA  1.50 1.19+0.03bB -2.46
T8RN Celest 31.03+0.76abA -0.03  57.88+1.04aA 4.6l 44.43+0.53aA  0.68 35.56+1.00dC -1.41 1.25+0.02aA 2.46

LA T™™ 30.24+0.15bA  -2.58  55.31+1.00cB  -0.04 44.390.14aA  0.59 36.12+0.26bAB 0.14 1.23£0.01abAB  0.82
1442 Carbosulfan 31.18+0.63aA  0.45  55.5+0.30cB 0.31 44.78+0.20aA  0.73  35.72=0. 16¢dBC -0.97 1.25£0.00aA 1.64
X CK 31.04+1.00abA —  55.33+0.40cB — 44.13£0.53aA —  36.07+0.19bcBC  — 1.22+0.02abAB —
2 Range 4.38 4.64 1.70 2.91 4.92

RT REXRFESEFRRIERNEXGE
Table 7 Effects of different seed treatment on correlation between yield and quality indexes

EfELAN HH RLRCY TR VR TSI LA

Index Protein 0il Oleic acid Linoleic acid 0/L

JERHE Yield -0.7383 -0.0286 0.8303 -0.5889 0.7480

5T i Protein content 0.4313 -0.6337 0.2651 -0.4770

il 74 Oil content -0.1634 -0.1535 0.0690

R & & Oleic acid content -0.8888 " 0.9631 **

AR & 1 Linoleic acid content -0.9710**

ANTRIPERIGA LA, SR ™ i 22 i FR T A i, LA e & o iy EE’JF%fFEEijC,,\ﬁEnn BhRAL T

A IR R B X IR
BRI AR X4
2.5 PERNGRNSAE AR AR TR B

M8 W LA H 2 OO AR R

il

M)

UG 2N (E RS ¢ S Wik 4
DT AR AR R 12 B i SO AL T 25

IR
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PREAN A AR IR A I, I IR OR R OE AR IR PP RE R A T A BB AR R B i K 73, 539% (58, 78% FiI
20.55% , HHRIMHTRWI (£ 9 35 10) MR BRI S BAE IR iR 0B R 0 4 3K i A R IE AR
K, U BEAEI — R o B 5 S 2 38 5 i S 35 TR O s AR B S i Oy 5 e T OG , S 1
i AR S IR, SRS R A R AR SC T SR i A AR, U PR K B R
feHETA iy E A BURA — &R

F8 BAHFIXREEB R0
Table 8 Effect of seed-dressing agents on the quantity of rhizobia

Qb M RA T 3 SR LB B POpi
Treatments T. harzianum Celest ™ Carbosulfan CK
IR EL Number of nodule (~/££) 14.75+0.90 aA 13.50+0. 86 bA 10.25+0.77 ¢B 7.25+1.30 eC 8.50+0.92 dBC
+CK/ % 73.53 58.78 20.55 -14.75

*9 WMEHSEKEFREIRGHEXE
Table 9 Correlation between the quantity of rhizobia and growth indexes

LIPEE s — W ZWA

A Y RG] . MR
. Number Primary Secondary
Stages Plant height . Chlorophyll
of leave branch branch
K W] Seedlings stage 0.3270 0. 0000 0. 0000 0. 0000 0. 6028
AL Flowering stage 0.6112 0.5711 0.9319 * 0.5498 0. 6357
ZEJEM Podding stage 0.2245 0. 1000 -0.2819 0.1522 0.9718 **
F10 REBSFEREFRRIERNEXE
Table 10 Correlation between the quantity of rhizobia and pod yields and nutritional quality indexes
SR B i R TR Rl RIARA ()
Yield Protein 0il Oleic acid Linoleic acid 0/L
-0.1776 0.3378 0.8269 -0.5373 0.3805 -0.3914

2.6 FEFPFIGTAEAEAR PR A A W s
2.6.1 XFHIE IR

MAFE 11 AT, R A AR A 4 2 IO A TR S 5 P ORGSR B X A4 R 2 R BT S A [ R
A T A AR A 5 e AR A SR IR AR IR A R A

11 HRFINAERPEREERNF0
Table 11 The quantity of bacteria affected as seed-dressing during different periods

Lb 3 BB Seedlings stage FEAEW] Flowering stage 53¢ Podding stage
Treatments 104 /g 143 +CK/% 10%/g -3 +CK/% 10%/g 435 +CK/%
MK AR T. harzianum 186.67+6.51 dD -12.09 225.33+5.51 aA 31.01 122.50+7. 86 dD -38.65
BRI Celest 208.50+1.80 bBC -1.81 186.33+4.73 bB 8.33 161.67+4.16 C -19.03
HIFEAC A T™ 231.34+4.04 aA 8.95 175.50+6.61 bcB 2.03 222.33+8.96 aA 11.35
U742 B Carbosulfan 200.50+7.76 cC -5.57 140.00+5.57 dC -18.60 203.67+5.69 bB 2.00
xR CK 212.33+3.51 bB — 172.00+4.00 ¢B — 199.67+3.06 bB —

RPAR T RE ) HROR 28 5 35

2.6.2 XEFMIFN

P 12 W0, B G A v — B A LR 5 T 022 — BB (R A 5 0 OB 38 AR B X A %007 P
L PR SR ZUM G A s B AR EVE
2.6.3  XTHAE RIS

FH R 13 AT, 35 SR I — EL5m ZU i i 2 TR A I 3G K, DU 5 38 29. 95% —48. 71% ; M R K% W 4B
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R12 HMFIXTENBHEEHERNE
Table 12 The quantity of fungi affected as seed-dressing during different periods

Qb i Seedlings stage JEAEH] Flowering stage 2E323] Podding stage
Treatments 103 /g +-H +CK/% 10%/g -3 +CK/% 10%/g 44 +CK/%
WX AREE T. harzianum 24.67+2.52 cC -26.73 57.33+4.16 bcAB -4.97 59.33+2.52 bB 13.38
TR Celest 29.67+3.06 beBC -11.88 50.67+3.21 cdBC -16.02 89.50+2.78 aA 71.02
LB T™ 31.67+2.52 bBC -5.94 44.83+4.19 dC -25.69 34.67+3.06 dC -33.76
I Jg% Carbosulfan 42.00+2.65 aA 24.75 65.17+3.25 aA 8.01 57.33+3.79 bB 9.55
X AR CK 33.67+2.08 bB — 60.33+2.89 abAB — 52.33+2.52 ¢B —
F13 HFFIAERBARLEHENZ I
Table 13 The quantity of actinomyces affected as seed-dressing during different periods
Kb Fareg:s| Seedlings stage JEAE Flowering stage LEYEHA Poding stage
Treatments 10*/g +4 +CK/% 10%/g 15 +CK/% 10*/g +4 +CK/%
WX AKEE T. harzianum 156.33+4.04 aA 8.06 184.00+5.57 cC -21.14 164.33+7.51 D -48.27
T SRB] Celest 101.33+4.04 cC -29.95 119.67+3.51 eE -48.71 180.67+8.50 dD -43.13
FA LA HE T™™ 157.33+3.21 aA 8.76 144.00+4.58 dD -38.29 211.67+8.02 cC -33.37
1% 3§, Carbosulfan 143.67+3.21 bB -0.69 271.00+8.54 aA 16. 14 234.00+3.00 bB -26.34
X HE CK 144.67+4.73 bB — 233.33+3.06 bB — 317.67+5.13 aA —
Ay S S St 157
2.6.4 Xﬂ‘frﬁﬁi%gﬂ‘f‘/ﬁéﬁl *ll] E‘J/‘f} ﬂﬁ 2.20 WA a 0O B
DAZH TR/ EL LU AE R B LU IR B2 & A SR 2 o ?K?rﬁi

I WIARBR T B A i Vs i A2 1k, O T A,
AP R IUE 1 AfF, SRR (I 2) , A i
PRATRE A0 EC R AYSOR G ELS R R/ B A L (R I
BUN W SRR EAE TR IR AT i R A BOR
AR A (ELJR IROCR R S 53 SR I i PP A e i i
PR PR, EL— ELI R TR L 5 T 22 B LESE L)

Lt {4 Ratio

NN - g 2 R2,|=zz @ B2
(L R A R PRt R - PSR
2.6.5 BUEMIEIAS SR R SEE RZ-BE- "o IRgw®Ee A

/B TR H/ B

M 14 BT, 3 PR PR SR A U e 3 A EF I
W vE B 5 iR A IR Y B S R B A
F o ST AN S AR e A A 4l i ) B 2 e 3
AR BRSO | 25 S ) A 2 TR DT L (R, EL R AR S 3
PR AR S BEARIR, I R R, i R E LU fE S e
Ry — R,

Bacteria/fungi

H:F B Growth stage

Actinomyces/fungi

B2 AE#EAFA R AR TR E YRR SN
Fig. 2 Effect of seed dressing agents on peanut rhizosphere

microbial community structure

R4 WMEVHSESERTENEXNY

Table 14 Coffecients between microbes dynamic and pod yields

AE I ] HEF Tk B B/ R LA R/ HA G E
Stages Bacteria Fungi Actinomycetes Bacteria/fungi Actinomycetes/fungi
I Seedlings stage 0.6435 0.3155 -0.2854 -0.0867 -0.4687
BEAEIA Flowering stage -0.2966 -0.3408 -0.4008 0.2050 —-0.4462
453¢1] Podding stage 0.5488 -0.0516 -0.4200 0.4804 -0.0998
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T LT AS TR R A A R R 0 B S A2 A ik — 2D AR BN S0, 5 A8 4T o5 S py Bk,
rh ) R LR R Y BRFEAT AR 2027000, SR T A R0, Y B o, e — P P e )™ U2 (1% 8 LT TR A 7 o 2
FUTC i Il & B TR AR, 17 El-Habbaa ) 84 1238 22 1 2 ( F 64T A0 HEZERL IR O 5516 218 R ) b ¥Rk
Py i o AR BRI AR I 3G ROR IR, S Eim Ay & i T H A ROR et (H o B R i 2w, 7l
REAH AR BB HURIIG R R B P R0 (B BT IR & 5 15 R dme K Wb 03 23 1 1 i
BRI FAB R R K, 33X T R i ZUE AR A &, DRI (o R AR B 06, AR HURIUF 22
HIAT U8R T 5 B, e ORI A A B S AR A R AR AL £ 2 1 80V P 388 i [ SR il
TEE . P2 BAEA I 3 3 R VR AR A T 00 T, R BE s A% JUDR B O RCR  (HLB B e ik 1 Bk R A im
P LA™ o SR EON e B TR AT 5 B 8 A T TR A6 2R AR 7 A sm 2R . ASBFSE R W] MR R OK i R
I BEFEAT AL BEAE A A B I PR i e R A e R AR X ST 2T R AT HeAb
BRI 2R i LRI AR T e S DA A R B R R R A R SR AR — B T gy
L JER I 2R TSRS X AR TR ELA B 2 R
3.2 MRBRGAE Y RHERN A R ZR G W B 5 TR P R I OE R

ARV AR W) b AR Ao b SR i AR E KROR T AR A, F IR B A 1 e [ Ak
CO, , B2 IR BRI | v 7 BUAN T 08 5 S5 VR W 32 | an SRR ) 0 AR v 45 B A T AUVE T, 2k
BEPERUR R A SR, BB A P AR e R R R AR IR TS T ELVE £ B
REZMMATIA R, W] A R A8 . T b A 22 MR TR B A S, YR AT SR 3R X
I 5K o 55 BRI S 25 (N TEAR B . A3 OCAEAE OBFIT 2RI Y AR B [l AR M R AR B -+ 398 A Wy AR 2
SO ELR 22 5 AR BRAN G s 2k 1A 2 (e 0 - S P W R e | e e DR T TR AR, PR, —
PRI, -3 AR Sk TR ) B 2 L TRRR D A TR S L R LU AR e R R T AR AR A A
B 1R GE R AR bR A B R O R R RR AR SRR A AR B RN R
(T. harzianum) K& IEE (Aspergillus awamori) MMEZHMRET ( Glomus mosseae) ,FFHEHERE , 7] 4 = A Fr 1358
FIR) T P O AR Tl A S P P L 200 T 5 M T 0 | TR AR 5 M R I A AP I i i 2 e IR % it AL Ak
PR fi g 5 A TR AR B I A A A AR PR LA BRI . AR SRR RO A0 TR Bk TR R T e LR
RUIZH B O SRR 3 a, HIF A 50 . A ZEFERN RIS LA AR PR LU YR S0 S54 A8 T 1
AR, FREFC A L A B A B B R A FLAC R TR TR L AELRE A 550N 5 W PR K B e A A2 40
T IR LB A RBCR B L (E 00 A HLJS BARCR B B 365 SR I (2 4 T 40 B A SR AR, HL—
TR 5 T -2 JURH LU SE M A/ AR OC RO F ST B ULAIE o 2% R AR PR AR ) R v it 5 3R o Y EL AR OC
FREOOA W2 S T REJ (45800 . Horh, 55 SR 7 R O BE AR 458 o 1) A2 40 v 30 S 45 SIS ) A0 T B8
SEIIARYANTE B LI, BRI 5 ISR ARG AR, i AR R R B S R R
SRS, X S ATAFFIELE R A AR

A& JEHERR R L bR [T BN ARNEAT OCTE , A5 EL B A TR S R B0 A SR 0B T AR
BRI S5 WA AR R = M R 5 R HVE W A AR IR el 304 5 B 20 P ) iy K B L BT AT T IR B
R EHECTA TR0 o 248 % DG A F) A0 T AR IO T 1 o R 50 AR DX R B s M AN R, O 2 8 32 i 2 i A /D Bl L
PRI 240 A AU 22 B50RR 5 A A 2 A R AR 7= 0 55 A AR VR 2 2% B T 7 30 A N iR R T,
PP A AR B TE AL AR AN [R) A B ST 20 T L T 07 S AR 40, 3 A (] A= 7 I 0 1 2080 7 2 S A 1 i
— PRI, AR PR IRORFERT EL TR B S 5 PN, P RE 5 KR B TR IS AR B 0 B 22 i LA SO
HABA [RS8 L B RN, 22 57 A7 O, PRHGHE — 2D M F 0 BRI I L B AR B0 LR X 43Tk
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