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EYERIEER XM HEF S RIEMEKNBE "

BER, X

H OE:

BRLE
(E RN R BB Bt

KA, # OF, FTXKE

TN 510642)

AR, DAEFR A EAEHLUEULAOR I, B0 TR IR o £ NS Py K & i A TR AN

AR SRR YRR nT LU 3 m HIA AN, Py K& it N &0 0.1 ghkg R IRIL
Ab BT LB R ORI 3 N Py KRS S R A

EEER: AR FILENUE; B mhEER
FESES: S144

TR SR NL R R € D RE D) S A EE LA B
Piktk CnE S IE . RIEMREATEE) ARIEIFL T
AL AL BRI 2R 1A LR D B K H UL RHE £ i
B — R B E DR A HUIEFITEH LI, 58, F)
ML DhRER ED 2 M R IRAL IR 2 7Y, T )
BE P2 0 HE R B 008 355 A k8 3 R 0 X IR 0 3R 1K
o, AR B, FRARSAS, RIS RE i 10
S BARTE b T, YR BRIEAT A SR
NERERCT BT %, JLai ) — 8ok, MR
NEEAT R =5, B8, RafEY i, YR
PIHOR LR IO, gk DR aE R, T
EUHENTHE SIS, RIS FEE TR A A A
IR e, ] LME R R A KO, S i,
SRR . (2, AR TR A e i
ZHENARGWITT, BRI 2 A A e e 2
PE H LG ™ 5, AN TS, B
it ERACEFBEAIR S it AW A
WG R 5T A 4 IR NEAS [ it P o) 3857 50 R 4)
BRI, SRR R AL, R R
JIEL 1 5 2 P i (A 2 PO AR

1 #MR57AE

1.1 ki
L1l hE RAPRAR IR B
I RLRIE T R (REA TR R ), K2Rl

PERR: ibHEL; HHLE 19.00 g/kg; pH 7.665 4 N.
P. K 7354 1.26. 0.51 f1 23.88 g/kg: Hilifit N. H
P FIEEAL K 23rh 247, 42.7 Fl 91.4 mg/kg.
W 7382 BESCHR8] -

112 AR AEYSRIEAE LU, 2B
SLTRNE SR AEATHLICHUIE LR a8 n T W B 38 2k
Y CEEE AU O 2 AT 1 R C AL 4
WD AT, 7R HUICHUIE s In &5 &2 K B 1 g A
HoAh 2 & RIAAE, G EW RN 0.26x10°
cfulg PSR AL .. A SR AEFIAT HLICHLAE [ R A 1
Jik: 4 N P,Os. KoO (& &A1 41.1, 62.8 Fl
76.9 g/kg; AHLFE A 188.5g/kg; pH 7.71; 4%k P
51.1 mg/kg.

1.1.3 il KRR —SWE LK Zea mays L.
FIMZ3% Lactuca sativa L.var. longifolia Lam.

1.2 7%

1.2.1 R IR HH Ak 11 7 X 2007 4
EPRIE M s th b4 . SR 7 AT, R AT

HHLCHUIERED SRR, A HLICHUAEFI A= 4 52 IR AL
FBE 3 ANKE N W nE: 0.1, 0.2, 0.3g/kg -, %
MBS 5 RS RIS EE S 2 AT,
Al 21 7, L 42 B AT G 3mm i)
5kg, NERMEZEAE 1 A .

1.2.2 WEH IR FOKMH S SR,
FrH TR, RO 3 MR WhESEAER T 15

ORETH: | HKARHHRHE (2002C2050201, 2003A038, 2006B20301050). J7 R4 AN TRHLINH (HA LB (2004) 28 5) FIEZ AR

REIEETIH (407711100 %,
* JWIAEE (huaxli@scau.edu.cn)

fEF T LR (1978—), L&, A, Wid:, BhERsesim, 2N AEWIERS Rl T RE4 kB 9E. E-mail: lanfengzhao@scau.edu.cn



XA R SR I P ) R TR0 A A K S 249

KRIGBNGES, &M 3 #. B 10. 25, 40 165
RIFREE HIEFEA, H T AR ENE . A
[Fi) Ak L ) B it ) — 3K

1.2.3  H3E S S 3R 1 E AN T i
Pk, HAPHBray 1vk, #AKA T ENH,0AC
BARJIEIERELI e,

1.2.4 FHHEFESSEIWE  2NHH,S0,-H,0,
HA-ZEmE, 4 P ] HyS04-H,0, H&E-4HE L
ik, 4 K H HpS04-H,0, I - KA u e Tkl
[6]

1.2.5 MMRAwERNE K RS
65 Resk, WOEREFRILHETE (105°C 4 30 min;
70C HTHRiEED.

2 HR5HM
2.1 EMEREXNTESFSSERTIE

2,11 X RIERRAE N SR WK 1 aTLUE
i, fEROKF 25 KRNI 10 KfF, T
B N S A b A A SR ISR HLICHUE it A
S RN A TR, B N =R
0.1 g/kg /K FAEREG 40 K1 0.3 glkg /KA
Ji 65 Ky, AEYEIRIEAEN LR N 58S
IR S B INAHLEH LU AL B 2= AN B Ah, Hee R
FERASE) 525 5 T4 7 0 & s A MG HLIE AR BE o 1 il
FIAEMG 10 K, BRiEN =4 0.2 g/kg - F1 0.3
g/kg AR S IR AR AL B - S RAR N R
FEFRN T EIA IR 2 4b, Hoe % KA
HEFRN T EAIAHEHIEA I Z R AR E ., Lk
RRW, RSN R LA N S,
(RILHR o A N i S EEY SRR E P A K
T 5

R1 TR0 T IRMEME N S 2 (mg/kg)

Table 1 Content of soil available N at different sampling time under different treatments

2] AbFR N 7K O [ U i 1 1- 39eeie N 5 b
(g/kg) 10 K 25K 40 K 65 K
ESPS AL 0 259+122¢ 25.4+1.04f 245+055¢ 285+1.12¢
AHLTEHLIE 0.1 38.9+1.73f 26.7+0.43¢ 28.7 +0.91 abc 325+1.13ab
0.2 96.8 £0.96 d 28.8+0.87d 27.0 £0.60 cd 31.1+1.25hc
0.3 1586 +1.11b 36.3+£0.17h 25.6 +0.60 de 34.2+065a
AR TR AR 0.1 67.9+0.60€ 283+055d 29.7+1.03 ab 31.1+1.08 be
0.2 1195+0.72¢ 30.5+0.40¢ 29.9+0.10a 35.1+042a
0.3 181.1+1.56a 40.1+0.87a 27.8+0.40¢ 32.7+0.71ab
il ANAE 0 355+0.55f 30.3+1.03d 26.5+0.79 ¢ 26.4+0.37b
AHLEHLAL 0.1 107.3+1.60e 355+040a 205+1.21ab 25.1+0.37h
0.2 173.4 £2.08d 33.5+0.52 abc 30.7+1.8la 30.9+147a
0.3 211.6 +1.11b 33.0 £0.45 be 26.7 +0.50 he 30.2+142a
AR AR 0.1 10435+ 1.79¢ 33.7+0.10ab 28.9 + 1.14 abc 252376
0.2 1936 £1.72¢ 31.3+1.05cd 29.8+0.36a 32.1+058a
0.3 231.1+1.68a 32.1+1.13 bed 30.0+0.17a 32.0£059a

e RPEER 3 RERNTHME + bR, FAEW RIS EF AR R R EE 2% (p=0.05, Duncan’s %), T,

2.1.2 XPIEAMP HENEN K 2 KW,
B P S BRI A 2 RN HLICHUIE it
(P3G him . AE ORI EE SRS 40 K, AR
YIS TR AR AL TR ) L3 P A BB A I ) 5 A%
e RINE MUK AR B 2 AN 25 4, e IR I
W14 B2 m T N IR AR EE i eV ED ALK S5 19 (65
KD, MR AEM IR E ) LRGP SR E%SE
oy A NLCHUIE AR B B 3% 22 5o DA g Ui,

FEAE R, 555 5R & A HUCH UL,
YR RNCAL B RE R A A P S HR
TEGE LR P TR RE LIS L SRS A
e, ANREELEADISCRIAT Tt A SR AR Ak
B, OERER DR Y AT LU iR A IX LR R

B PR, AEEE RIS, B
RILAL B IR A 2L P & R S A HUCHLIL AL BTG
FH2ESE, ARG N BV SIRALAL BTN TR R
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s 041 %

i, ARt T IR PO, FRAR T AT

HP Gk

F2 TEEERNEZAET RGP S 2K (mgkg)
Table 2 Content of soil available P at different sampling time under different treatments

2] bR N /K ANTFEURE B0 - T 34 P i
(g/kg) 10 K 25 K 40 K 65 K
Kk AHtifE 0 36.4043f 35.1+021e 36.9+£043f 36.9+1.06d
BHEHIL 0.1 439+052e 445+0.42d 40.9+0.63 ¢ 475+0.27¢
0.2 53.7+0.32d 54.2+0.79b 51.4+0.36 ¢ 59.1+0.55 b
03 60.6 £0.32b 70.8+0.32a 68.1+£0.32a 79.8+432a
SR IE 0.1 447 +064¢ 515+052¢ 449 +0.63d 47.0%0.70 ¢
0.2 55.0 +0.42 ¢ 55.6 +0.24 b 51.2+0.32¢ 62.8+1.99 b
0.3 704+024a 69.9+0.73a 65.9+0.75 b 835+2.55a
i ANt e 0 41.8+0.46f 38.8+0.64¢9 50.3+0.34f 38.6+1.51d
HHTHIE 0.1 53.5+101e 50.7 +0.13f 459+0.38¢g 493+0.27¢
0.2 71.9+1.25d 61.9+1.17d 63.2+1.04¢ 65.6 £3.17b
0.3 83.1+0.64h 80.2+0.22b 80.5+0.13a 86.7+4.02a
AP R IE 0.1 525+ 0.55¢e 540+0.34¢ 57.2+0.46¢ 51.3+0.85¢
0.2 77.9+0.38¢ 64.7£0.83¢C 61.2+0.79d 70.2£3.92b
0.3 90.9+0.79a 83.0+0.67a 72.5+055h 89.0+2.55a

2.1.3 XREEEMN K SR R 3 WLH
t, A K SRS A P SRR, B
) S IR NE B HL IS UL T 2 0 884 i e 25
e Kt TR a2 S5k %, fERA 40 RN, 7k
Yy SR LKL B ) 3k K BRI U 5 45 57 4
R BAILHUER B A WA, e
F TR SR NATHUCHUILAR B . TR K
(¥1Jm 39 (65 KD, Wi AM R IRNLAL T H a5 K &

BRI N B8 0.3 g/kg Tk A8 B2 T4
T RGN HUIE AL AN, o kB 525550y
R IATHUCH IR AL 22 AN 2 LL g R,
AR KT, 5% 5 B NAVEHUEA 3
FHEG, AR SETRAR (it B S v T A K
o, fEm At K OReJ), mireE i T AR IR
AbSRERE T VR AR R A T g KR
Mg T 3B 3 K 5.

F 3 AEEUHERT E) B AbEE T IR K 2 & L (mglkg)
Table 3 Content of soil available K at different sampling time under different treatments

(2] Ab R N 7K F ANTRIHURE B0 -k K & i
(g/kg) 10 K 25 K 40 K 65 K
EPS A 0 61.8+050f 51.1+0.50 f 45.7+1.65¢ 32.4+2.08¢
HHLIEHLAE 0.1 1747053 ¢ 143.8+0.95¢ 122.9+0.99f 486+3.6¢C
0.2 270.2£0.74d 231.1+1.33¢ 215.8+0.83d 86.7 £13.41b
0.3 382.3+0.33b 362.7+0.19a 3143+ 1.65b 182.9+11.66 a
AW IR AR 0.1 17324094 ¢ 148.8+1.49d 127.8+0.76 ¢ 429+412¢
0.2 281.7+1.44¢ 262.9+165b 222.9 + 1.65¢ 89.5+4.54b
0.3 401.5+1.33a 361.9+0.5a 3352+0.95a 163.8+4.15a
W Ajtife 0 59.4 + 0.57 f 62.9+0f 60.9 +0.95 f 27.5+0.38¢
AHLTEHLIE 0.1 184.8+0.95¢ 1724+0.95¢ 161.9+19e 457+8.61c
0.2 297.1+1.65d 291.4 +1.65 d 2615+2.25¢ 97.6+6.41b
0.3 3933+252h 387.6£0.95b 349.5+0.95b 112.9+0b
Y SLIRAT 0.1 187.1+225¢ 175.2+0.95¢ 169.5 +0.95 d 435+3.71¢
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0.2 306.7+343¢ 3029+ 1.65¢ 265.7+1.65¢ 995+9.38b
03 405.7+ 1.65a 393.3+0.95a 380.9+19a 175.7+7.87a

2.2 HYEREMEKRESRIENEYEIZM
2.2.1 WPRERESR 5 OB I RS JS AU AR A
P03 R R 43 W A 2 A B it I £ T A A )
M 4 nf L, HEEFRG S ENANEHUCAFARLL,
JENEE A 0.1 glkg t AWy SR NEAL B m] DL 35 42 5
FORAMME SR N Py K RIS, ENSL 0.2 glkg
A IR AR AR B AT DL E £k N PO

WA SE M N Rl il N R 0.3 g/kg 11
A=) S TR I A B L it A5 57 40 & A HLEH LIS Ak B
HIEME Ny Py K RS 1 3AH 22 S5 oKk 31 12
FKFo i N 5% 0.1g/kgt A 0.2 gkgtEWEIR
REALER (PR AR SR oS E B = . BRIk, A 0.1
gfkg (19 A5 4 53 T N Ak B BE 1T LA T AERR 7 2 WSO
PEE AR (%5, XalLIATZ L,

F 4 TREMEALEIEM N, P. KIRIWEWMEID (mg/4)

Table 4 Effects of different fertilization treatments on amount of N, P, K uptaked by crops

1E9) b3 N 7K (glkg) N s P g [ QUTies
EPS ASHEAL 0 31453 +20.38 d 31.34+1.58d 305.97 +12.97 d
AHLICHUE 0.1 389.13+30.01 ¢ 36.15 + 3.09 cd 538.31 £ 60.22
0.2 441.89 + 25.50 be 40.19 £ 5.04 be 851.25 + 82.25 ab
0.3 429,57 +7.00 be 40.69 +0.19 be 863.45 + 50.56 ab
YR IE 0.1 459.99 + 8.50 ab 46.69 +3.37 ab 705.53 +£10.73 b
0.2 514.67 + 20.96 a 51.56 £ 2.44a 991.48 +78.20 a
0.3 447.48+7.72b 42.32+0.71 be 929.48 +22.87 a
3 At 0 244.83 +6.58d 2579+1.10¢ 308.80 +6.75d
BHLEHLIE 0.1 33358 £4.96 ¢ 30.67 £0.77 be 710.57 £11.78 ¢
0.2 371.81+39.21 be 34.93+2.44ab 933.73+ 71.04 ab
0.3 430.76 % 20.76 ab 40.38£2.49a 1061.60 + 58.63 a
AW IRAL 0.1 381.34 + 6.25 abc 36.97+1.20a 858.89 £ 56.78 b
0.2 439.20+30.90 a 38.62+3.35a 978.48 + 31.64 ab
0.3 434.46 + 13.78 ab 40.90 £0.84a 1069.22 + 34,09 a

R5 TRMERLEXEMEMERIRNE (o/7D)

Table 5 Effects of different fertilization treatments on crop biomass

AR N /KF (glkg) Tk E W
ANt A 0 19.38+0.79d 8.70+0.36 d
AHLTEHLIE 0.1 20.87 +1.47 cd 10.10 +0.15¢
0.2 23.07 £1.38 he 11.24+0.79 be
0.3 22.98 +0.38 he 12.44 +0.66 ab
AR 0.1 23.84+0.39ab 10.94 +0.41 be
0.2 26.36 £0.97a 12.55 +0.88 ab
0.3 2416 +0.25ab 13.36+047a

2.2.2 XHMEWAEWEPEW MK 5 WA,
FEFAKARIF, Bt N 24 0.3 glkg T4h, it A4
SR IE LUt F 45 97 43 2 A WG HUIE H A (835 13
PR, i N k0.2 glkg AT 0.1 glkg HRIAEY
TR A B 1 A 4 43 A L it FH 25 95 2 B R AT LG
HUAE AL BE ()35 s 14.26% F1 14.23%, LLjfi N &4 0.1
glkg TR IR B RO A . AE A SR

it AR SR AL BE AR LU T A 5R r H REA
FUEHUIEAT B Rpa s, HERIER B E 2R . &
A RIR I R RN, b2 SR AR R R
I ERAED RIS B2 . EIREEREN], W)
SORNERIHE > ROR T e, AW R IRIEAEAS R A
PP I 2 RAS RIS R £ TP



252 +

1

41 %
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NS Py K B B3 i Tt F A 92 4 A I LEH LI Ak
B, BAEEEA A W B A AR ) S A it = 3
M. N 525 0.1 gkg AW EIREA
ML R E R AR N P K Bl . 7E KR
v, B N A 0.3 glkg AN, T AEYI A IRAE L
IR O A WU HUIE AT 35 138 0 A= ) 5 1) 3
B, N4 0.2g/kg A1 0.1g/kg HHIAEYEIRIE
o3l it 2597 0 & s A ML HUIE S = 14.26% F11
14.23%, LUii N &8 0.1 g/kg LA IR AR ALY
MR AR frmhEE g, i A SRR it
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Effects of Doses of Compound Biofertilizer on Soil Nutrients and Crop Growth

ZHAO Lan-feng, LI Hua-xing,

GOU Wu-long, ZHANG Li-juan,

HU Wei, LI Yong-tao

(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract:

The effects of different doses of compound biofertilizer on the content of soil available N, P, K and growth of maize and lettuce

were studied by the pot experiment. The results showed that application of compound biofertilizer could obviously increase the content of soil

available N, P and K. The amounts of N, P and K uptaked by maize and lettuce increased significantly by compound biofertilizer with a dose of N 0.1

g/kg soil, and the maize biomass increased significantly by compound biofertilizer with a dose of N 0.1 g/kg soil.
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