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WE KRS 5 T i HUIE KRR A HL-TJCHLEC X 5 i b 498 4 10 AE - e E W A e S s | 38 2 pg e 1 L &
N R K (SR 25 SRR L (1) AP AR Ok AR L B A B A AL TC ML T A A5 4 1 i s ST AL
RO XoF A A 5t 8 1 AN B S, v i AL JCATLAE I L Bl it v et DG AL AT Ak JEE %) 200 D T35 TR0 R L R Kt 4 1 0 BB 43 il
P75 114.9% 49.0% F129.0% ., (2) ML AT LA G 42 i -3 NIRI  REERE R VERERR G 1o Ak SUREE M e enp i R, o
BHLTCHL | m S Bt 2w T A B, B2l OIS (R R R RIUENE ) AR T 28 T OL AR B A ) (IR A HLEHUE R
Jit 5 B A XS -39 5k S SR PR A S /N T AR 3 R, (3) AN [R)SEHE ik B | 9 T S S SR AR ST DG AR
Y AR LRI OC R AR B KO, (4) B HLTCHL | A A6 2E 7 e 2 i A b 3 b JEALAE i A LR
LA A TEHLAR S = 14. 0% , R WD HE 4 1t A HLAE , X + A0 1 $5 vo A 38 7= U P i K T oA B o & A6 A A B T
EFRHENVER ., (5) 30 S R A =, I R D R A o AL LI TR i

KR T M e  IERE A s WS M IR e

Effects of fertilization on soil fertility indices and yield of dry-land peanut
WANG Caibin* , ZHENG Yaping, LIANG Xiaoyan, WANG Jianguo, ZHENG Yongmei, SUN Xuewu, FENG Hao,

WU Zhengfeng, SUN Xiushan
Shandong Peanut Research Institute , Qingdao , Shandong 266100 , China

Abstract: Effects of pure inorganic fertilizer and different amounts of compound of organic fertilizer ( yard manure) and
inorganic fertilization on numbers of soil microbe, soil enzyme activities, soil respiration rate and yield of peanut were
studied under field condition. The results were as follows: (1) Numbers of bacteria, actinomycetes and fungi were raised
with the increase of amount combined application of organic and inorganic fertilizer. Pure inorganic fertilizer had not
obviously effect on the number of soil microbe. Numbers of the three kind microorganism were increased by 114. 9% .
49.0% and 29.0% ,respectively,in medium level of combined application of organic and inorganic fertilizer compared to
medium level of pure inorganic fertilizer. (2 ) Fertilization can significantly enhance the enzyme activity of urease,
invertase, phosphatase and catalase and soil respiration rate. Enzyme activity and soil respiration rate of medium and high
level of combined application were much higher than that of the other treatments. The effect of pure inorganic fertilizer with
medium level was near to,or lower in late growing stage, than that of low level of combined application. Fertilization had
little effects on the activity of catalase than that of the other three enzymes. (3) Significant correlative relationships were

found among soil microorganisms, soil enzyme activities and soil respiration. (4) Pod yields of peanut with medium and
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high level of combined application were much higher than that of other treatments, and increased by 14. 0% in medium
level of combined application compared to in pure medium level of inorganic fertilizer ( normal rate for farmer land ). So, the
role of organic fertilizer to yield increase through improving soil fertility was far greater than that of its direct nourishment
supply in sandy soil. (5)Taking into account both soil fertility and yield of peanut, medium level of combined application

of organic and inorganic fertilizer was appropriate in middle-fertility sandy soil.
Key Words: dry-land; peanut; fertilizer; microorganism; enzyme activity; soil respiration rate; yield

Tt REAS R ma BFE ) () A6 K & A= i, [l s s 2] 38R g o REIR ) VR i ™ RRR S 8 7 1
B, Sk HIEAE ) m AR B TR AR AT AR 22, Forh s b A W R R SR | SR T 1 A R e B LA 4R
Bt RIS it A XS S0 B s 4 5 W), 4 5 1 9 45 B EL R AR, SEBAE ) 24 R R S e oA

Tk R 2B, A MUAE S ICATLAE ] $i o R P A 1 4 - 4984 P | B PR R BB, (AT i 8 4 i 2 Ak 4
R RPN | A A WA B S5 S T 28 MRl B it s it T v 2 P - R R T Bt
S DXt A T A2 1 /N2 AR 2R PR G 1 g AR IR W A - T R A SRR IR AR R S i 2 S
P S 1A A R RIS R RO 2 A7 AR 2 0 s i M OGS R (H o B g R T, it AT
Xof - LB FIFR AR R K, Nanda 254838 , /KRS 56 FHA HL-JCHLAL G , 40 8 B0 I, B B>
ARG S0, U0 XS R I R 75 5 i RS ) A R X R e B - B A R S R e A
SNDOTE ESRBIFSE I AN RS ] A 3SR HE X SR S S AR R AT AR — 22 S, BB
PRV R T XS AR Ty bnimsgm , A6A TR E 1) 3 2R EY i 2L S 55 EY , SR, BT A
SRR XS AL A H Rl e AR AR ) =R AR A S B WAHGE . AEdE T ,60% L b AR S A 7E T
b T R R AR G, X R R R B e R A AR A A R Y M R R R &R,
WFFE T A B TCAL B HAS R B i B T AR 4G AR F 3 1 T P R 3P I S R 46 T IR ) 48 AR I 52
M, DA Ay 52 A8 A A Bt A % 355 A SR AR A |
1 #R5H%

1.1 it

RIS AMEBE, B (A HLICHLECE) < BB 45000 kg/hm?+ =0 A AL 1200 kg/hm® ;B2 ( &4 HL
JCHLECHE) < FEIAE 30000 kg/hm*+ = T4 & AL 800 kg/hm’ ; B3 ({7 HLICHLEC ) : BEIAL 15000 kg/hm®+ =T
ZAHE 400 kg/hm? ; B4 (HP & TCHLAE B, 240k RE BUEE ) . =0 A8 800 kg/hm® ;BS (CK) : ANJitifEfa
ek, =JCE AR B SR 15% B A B A s 0.32% 0. 13% F10.43% , HRER
REALIX 4 iseit, A 3 Ik,

WIS T 2010 AE7E P T 22 1LAR 5 MR AT (E120°127 ;N36°34") #E4T , 24 i@ T iR 21 1 25 A e X, T
B, AEERKEN(4—9 A6) TR 22.5°C B 532mm, XK AP+ A PR 8. 1 o/kg, &4
6.7 g/kg, KMFA 58.3 mg/kg, B 26. 1 mg/kg, HALHH 88.6 mg/kg,PH {H 5. 71, 4 H ZEHE 85 em, 2
$& 50—55 em, 28 FATHE 30—35 em, 7X0H 15 em, £37C 2 Rikh 7, /DX THFR 30 m? . BEHLHED , HH& R b |
BT S RORAERL , BEE 25 em, HUT BRG] S 1w AR S ALAE 9 55 15 HEERL9 A 17
ENE7
1.2 CRAEHE]

ST AR (6 H 22 H) AEEH(7 H 15 H) S50 (8 H 11 H) JARAIN (9 H 11 H) RECA-H 16
PETHE
1.3 FERCRE S

R AR 0—30 em + )2 H 4, —FB B HHET 4°C T ML % 2 WAL B S 0 + 3 A
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B N - NP AR S — A HAR S R XT3 1 mm 3G T E RS R R
TERE IR FE AR /N X SRR AT
1.4 e H &5k

HRBR - A W DX R I - AR 35 3R F AR B B I R AR 0 IR A B 3R R TG 1 S50 0 LA
Bige RS T IR IR 3, 400 I R R ECR AR B ARCEARGE  fld 8cs: LL s v & BRE BT 3
AR, B v SRR T 5 T = R — R R T LUK EE 2 I A 7 - B LO XA BT 4

- BRI R o R SR P B A 2 R R SR 0 R R A TS 2 P e T W L N i R T S P e
FRB R A2 VRN A2, REWR TS R 3, 5- A FE KA IR Lb €0 I, R M R R R R PR R R R L L ik
e
1.5 HdiEabE 5 orHr

K H Word2003 | Excel2003 & DPS SPSS # A EdE b B Geit ot LK 5%,

2 ZEREHH
2.1 X SRR YRR Y R

M1 ATUE L BHZE 0—30 om P HIERUEMA AN E R £ R H K Z , BRE R R /D, AL
BN, R P 2 R 2 20 T S TR R U IR S S L R IR T, N AR F T E
T, it T T 200 TRT P 35 i B S A T X6 S0 2 R R B B S

[7i] — B ST P, 5 T S A ) 4 S 328 11 R L TR 5500 R/ NI — 35, #4100 - BI>B2>B3>B4>B5 , o =i
A ( B1 B2) 2 TEAJ &2 5 I8 X CK (B4 B5) , FRBIAEGA AL, o B O 3 AP v 85 e 40 0l &
CK 2.6 4.3 4.1 1%,

ARV AL B 20 R AE GG AR S AR B A A 0 2 2 s R TR SO A B AR I 5 25 S 10 8 3 A 3 2
IRV it A A L B B AR A BT 5 25 T 25 KO- iR B 3 . B e mT DU AN [R) B 93 AN [ it A A 2
Xof A S S R i ) R 5 1 SRR TRD U A6 0 i 2 Rt Ak 8 ) i 2 0 i R 4 e RO S o IR 8 A ML
05 42 45 IOV et B A0 A 205 384 M - S8 B A A K L 208 SR ot 5 i O - 7 8 v B8 i B A A O
i AN i CR R RRE

®1 FEERERLEMENHETL

Table 1 Amounts of soil microorganism of different fertilizing treatments at different growing stage of peanut

s5b s AR ) A e BT
Indices Treatment First flowering Pesging stage Pod setting Pod filling Average for whole
stage stage stage growing season
FLRAUR/ (x10%/g) Bl 13a 26a 24a 18a 20.3
Fungi B2 10b 24b 21b 16b 17.8
B3 8be 2le 19¢ 14c 15.5
B4 Ted 19d 16d 13¢ 13.8
B5 5d 16e 13e 10d 11.0
B/ (x10%/g) B1 34a 36a 48a 39a 39.3
Bacterin B2 21b 28b 46a 32h 31.8
B3 18¢ 26¢ 35b 25¢ 26.0
B4 10d 23d 15¢ 11d 14.8
B5 8e 18e 13¢ 9d 12.0
R TERR (X107 /g) Bl 29a 37a 42a 37a 36.3
Actinomycets B2 24b 34b 35b 31b 31.0
B3 2le 27c 30c 25¢ 25.8
B4 18d 27c 22d 16d 20.8
B5 15e 22d 18e 14d 17.3

[R5 /NG PR RN 22 51K 5% B3 K5 B (A HLICHLECHE ) « BIE 45000 kg/hm? + = J0E A AL 1200 kg/hm? ; B2 ( HH A HLICHLAD
JiE ) : FEAE 30000 kg/hm?*+=J0E A HE 800 kg/hm? ; B3 (KA HLICHLACE) ; AL 15000 kg/hm? + =I08 A AL 400 kg/hm? ; B4 ( HHEJGHLAL B,
LR R HUEAC ) . =05 A0 800 kg/hm? ;B5 (CK) : AMEAT AT ALK}

http ; //www. ecologica. cn
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2.2 O A HEREE E ) E
2.2.1  XF SRR ) 5

HE T ATDAE AL s i ECh (B B2) b 2 i T A A 3 R i R 4R AL Ak, AR A 1Y
T RO IR RO ( B3 ) 7EAE B G W () S b 2T (B4) il CK 225 3, HoR 22 7
ARE ;P EATHIEELAFTENS CK ZREBE AEFIHERARE, R, P&l EAPILICHLUE R
BT A B ) RS 1, Bl v i TR AR A R I - SRR I P A S B iR A HL
TCHLBC SR A T rha Fe i ARl rh i CHLAE 2 8],
2.2.2  XF - SEREEEGTE PR R 00

AL XS + SR RERERE PRI . BL > B2 > B3 > B4 > CK, BRAEFHIIAHLICHLIR R (B3)
g 4ai TEHLUIE (B4) (R4 TTHLIE S CK A S A HLICHLH &R (B2 ) 5rh e ai T 22 5K 50,
HAA A BRI X TR 5 5 K, It ARl ] L G 1 1 R A e, A DA ROR T A, L
B VEHE R (K 2),

BBl EB2 OOB3 RIB4 BBS B Bl

BB2 OB3 B4 BBS

w A
(=R )

FEREREEHE/ (me/g)
Invertase activity
s 38

(=}

HRIHE 2/ (mg/ g)
Urease activity NH3;-N

TEEH HIEH izt S|

HF I Growing per/iod

B 1 RE AL 4 I8 3 1+ HEAR SR M A B
Fig. 1  Effects of different fertilizing treatments on activity of
soil urease
PR R /NG R AL BRI 22 52 B3, P<0. 055 BI (i A HLICHLED
Jiti ) - FEJIE 45000 kg/hm?+=JCHE AL 1200 kg/hm? ; B2 (it A HLIG
HLALHE ) - FEIE 30000 kg/hm? + =J08 A I 800 kg/hm? ; B3 (KA A 4L
TEHLECHE ) : FEIAE 15000 kg/hm? + =I5 A AE 400 kg/hm? ; B4 (TG
HUAE Bt , 22 B0 B W ML AR 42 ) ; =08 4 A 800 kg/hm?; BS

HF I Growing period

B2 REHEAE AT % £ e E B i M R SN

Fig.2 Effects of different fertilizing treatments on invertase
activities

BI (A HLIEHLECHE )  FEIE 45000 kg/hm? + =54 & B 1200 ke/
hm? ;B2 (A HLICHLBL G ) - BEIE 30000 kg/hm? + =I5 & IE 800
kg/hm? ; B3 (A FLIGHLIEE) < BIE 15000 ke/hm? + =ICH S
400 kg/hm* ;B4 ( Prig TTHLUIL Sl , ZHCR R MG ) . =R A
JIE 800 kg/hm? ; B5 (CK) : AHGAT ] IE A}

(CK) : AtAEATAL R

2.2.3 N SR AL SR I T A R R

& 3 A LUE i B GG A2 5 vh & A HL IS HLIC it
(B2) Z5AEEI, HHLTCHL A R EE(B1) B& & T
At A B 1A = A i A Ak B R) 22 N B 2 (HE 2
BIHOT 2T CK, 3R, i AEXT 1 583 A Ak = il
TEPER — 5 A2 (E A SR BOXF A S Mkl R T e 7
PE ) AL B
2.2.4  NF - SRR BRI W I 1 R )

HE 4 FTLUE (1) 2T AT, 3 8 R M 0l 1R il
TR it AT X 8 T P e T2 g 0% A 1) 52 M /)8 Ak
P 22 S/ s WA SO i | A S I P Wl PR T 0 P T v, A L) 2 S b R, (2) LT R
Jiti (B1.B2) 3% = T AANBE ; A= F v A (R A 0T A2 ST ) & e S 3 v 1 b s O, AR AT A S
By, AR SN, (3) A R B A i 2T LIS A B 2% O (B AR RS IR
HACH W E S T R, (4) P EATIUEELER T JFIHE CK 2R A 8E R, PR ToyLE

BBl ©B2 BOB3 BB4 @BS

S = N W kA W

WAL S/ (mL/ )
Hydrogen peroxidase

M Growing period

B3 AEERALENTESUSEFENZN
Fig. 3  Effects of different fertilizing treatments on activity of

soil catalase
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Eild 33 %

JRENA R AU B S HRCR IR
2.3 S b HERR I AR B R R

HITE 5 A] DL, 2% 7 AT Ak B8 - SR 4% o A B S T o I AR A R 3 | e R AL HH BRAE ARSI, S TR) 2R 7 4%
i AR AL B B RS B0 (1) A HLICHL | R AL (B B2) d 25 e T HAt A B, o At o i AR 0T b, HL AR 45
S 2 T PR O 5 (R R O ( B3) W3 T CK(EAEAE T P (AEFHI NS M) 5 rh i 2 JCHLAC (B4)
ol 25 5 s i A OHUIETE AR 7 ) P I R 5 CK 225 AN B 38 AR B2 A F Rl . (2) B
A A A RIS FE AL B 2 50 AR R AR R, (3) APLICHLH | i Bt AR 7 A 0] A e Il R
TR A T HABKL B, UG HUIC X2 RR AE A 2R 7 5 ) L P e a R A E AR

2.5
2.0

1.5
1.0
0.5

BERRRG I/ (mg/ )
Phosphatase activity

3
8

§ :

B

i

AEEH9

b S|

B Bl B2 @ B3 0B4 @B5

4.0
32

S A
Soil respiration rate
/(mg COxkg™"-h™")

24
1.6
0.8

0

Fig. 4

I Growing period

4 EHEARALIE X £ R R A EE IE 1 A 2500

Effects of different fertilizing treatments on activity of

A& I Growing period

5 7 EIHEAR AL IR 18 I OR i3 2 G M

Fig.5 Effects of different fertilizing treatments on soil respiration

soil phosphatase

2.4 FENITHEARAHHE T
FHOEA AT (3% 2) , AN TRIGAE P 1] | - 498 5 2l 06 M [A) A OC R 808 18 B4 2 38 /K7 s Al iR

LRI 5 TRt | IR G | a4 S T R T P WA T T e % - P o 38 A G R B ik B e K, &

R 0 1) A s 85 - St T % - S 2 [0 45 2 WD AR B 2R Tt NES A R 4 1 3 SR B 1) KT

®2 TEBAFTEREFEXESHR

rate

Table 2 The correlation analysis of main soil fertility indices

FEHR Indices X1 X2 X3 X4 X5 X6 X7
X2 0.746 "~ 1
X3 0.826"" 0.948 ** 1
X4 0.837*" 0.852** 0.921** 1
X5 0.786 " 0.912** 0.921** 0.908 ** 1
X6 0.784 " 0.791** 0.782** 0.790 ** 0.845"" 1
X7 0.877 " 0.884 "~ 0.920 " 0.904 ** 0.917** 0.921 " 1
X8 0.742*" 0.826"" 0.905 " 0.923 " 0.870 ** 0.676 " 0.829 **

# o RIRZESIR 1% WEKF 3 X(1—8) MR ECR A ek 8 IR RERE G i U0 S Ak A R A - JJE Nl ik <

2.5 XFAEAR P LT A N R AR
H1ZR 3 T LA ) ANTRDE A AR BEAE AR 7 o S HAR R IR 3R 22 S AR, Herp A HLIEHL R | i Ot ( B1 . B2)

®3 AEMEEAENEEFER=EHME RN
Table 3 Effects of different fertilizing treatments on peanut yield and yield characters

PGS T R4 HRE ok HAE P
Treatments Pods/kg/ > Weight of 100-pod/g Kernel rate/% Weight of 100-seed/g Yield/ ( kg/hm?)
Bl 552¢ 185.3a 69. 4a 74.2a 6011.7a
B2 556be 183. 1a 69. 1a 71.5h 5689.3a
B3 600h 178.4h 68.5a 70.2h 4724. 1be
B4 616a 182.4a 69.0a 70.4h 4989. 1h
B5 624a 170.7¢ 67.0b 65.4c 4428 . 1¢

http ; //www. ecologica. cn
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2 v T A AL BT v R R AL B R 25 AN R TR R A O AU (B4) 7 TR A HLICHLRCE (B3) ,
fH 22 TR 5% 1) 38 E KT L E A VLY S CK 257 A 13,

AR BEXS B AR LM A AE — 25 57, FLo A T SR8 A R E A S A X R
/N, A ARSI it A AR s G AT 45 e SRR, AR T SR AL
3 it EHER

I B R O S e A T i E R AR — L AN R T S E S S e
REEFRICRMIEICRRE R 8, HACR A AU W T S E Y R K R E 30 7 s ma FfE H
[l Bt e B T AR S IR S IR 4 53 E X R R AR A S RGN AR 5UGET . BETMIX
FRI AR AL RE S AR S MK AT I 5T 45 SR W it AT RE 6% 1 i - 18 3 Rhi A %k
T, X 2 TR AR e B R T X R B RN LB 52, A HUIESSCR A T IR ALIE , BEAA MLACESCR i3 3 R e
PPN, X v RES A AR AR B HE A K Bl A ) DA KA MUIE AT A s A ) B AR I R SR« I R 387 A ok
BTG ICHUIE BAR A R A LI DI Re, o n] DL i 8 b oA W B IR 2SR S DA I R 25 in B A —
] X RE S TCHLACAE SR T AR A T, BN T AR AR AR R A IR, | T S AR RIS R A
FHEEDIARCS | (HS5A HUACAR L, JCHLAE X A B 4R R OR AR . AR b, P A HLGHLAE Y
Jiti, Lt B 4l it v S JC LIS A 3L A TR R TR RN B T AR A 2R F T S (E A R R 114, 9% (49, 0% Fil
29.0% , P, A= hESRAEA PLIE S CHLAE BCTE

3 A A A R G MU i AN S A6 3R BT e 75 B AL B, AR F R AR L R 3 P AUk
() GBI , TR 0T 1 0 18 b B v B R A R R TR T R B RE S I AT AU 1 B | o 41k
LU T ok - e FAL SR B, RS A2 - AL MR A By R R AR K, H A R A W T
PER - HEAE S 3805 . BUATFIT R, /N - FOK- R G AR S0 N AR 58 HILAE R S T 45 it P e 25 3
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