RN FIER 2 2012,31(1):137-142

Journal of Agro-Environment Science

B A= R R R B #4 #3344 F0 1 e E Ry =2 M
TR, FE 2 REM, LR, BT, FRIRAE S

(LARERE R A Be LIRS, A8 350013; 2.8+ R R ERM SRRV MR ELALRE, FEBEBKFRK L
REFBIFLRT, BRPT #8E 712100; 3AREA MR AN AIABIFF, t8M 350001)

B ELUZMRR CERANEBRSFEV LR TIE WRIENE G BRI & —F o R AnE . A TR E
BB L IR AR , R F L AR SC I 2 SR BRI B AR RS R AR AR B A AT MR L S M (3
SERFW BRI IR FORAE KA IR A A IS M 5 X R AL FRAR LU RE AT (R JEVE T , (R 28 3R .38 5 X+ 3 S A0 IRl AT B 8.
BRI R BN , 1 T i AL S B IR A B B B AR, (EL s 2 BRI R o BBORG 2 REAEORL 55 5 MR AR L,
AR R AR RERMESFAR, AR TERR 8.9%, BH AR AR FIERR 11.1%H 5.1%, 835 BE KK, Bkt
I PR FRBEAS 257 A AR , T ELBORG# RRIE AL 22 30 1 B B O B R o 20 R R R A =2 R

R BRI ORI ; K A= i s AR AR fRYE o ; 1S

HESHES S145.6  XEIRE:A  XEHS:1672-2043(2012)01-0137-06

Influences of Carrier Materials Used in Gel-based Controlled Release Fertilizer on Growth of Maize and Ac-
tivities of Soil Enzymes

DING Hong'?, LI Shi-qing? ZHANG Yu-shu', YAN Ming—juan', TANG Li-na®, CHEN Shun-hui®

(1.Institute of Soil and Fertilizer, Fujian Academy of Agricultural Science, Fuzhou 350013, China; 2.State Key Laboratory of Soil Erosion and
Dryland Farming on the Loess Plateau, Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Re—
sources, Yangling 712100, China; 3.Fujian Institute of Tobacco Agricultural Science, Fuzhou 350001, China)

Abstract: A gel-based controlled release fertilizer was developed with complex carrier materials and conventional fertilizers, the complex
carrier materials were consisted of natural, semi—natural and synthetic organic macromolecule matters and mineral matters. Pot cultural and
incubation experiences were conducted in net house and laboratory respectively to study the effects of the complex carrier materials on growth
and physiological-biochemical properties of maize and activities of soil enzyme for purpose of environment. The results showed that carrier
materials applied to soil could slightly promote growth and physiological-biochemical properties of maize compared with blank treatment, sig—
nificantly stimulated invertase and urease activities in soil, and had no adverse influence on catalase and phosphatase activities under normal
application amount, however, inhibited their activities under higher application amount. The gel-based controlled release fertilizer applied
could greatly improve growth and nutrient use efficiency of maize, the biomass increased by 8.9%, the use efficiencies of nitrogen and potas—
sium of the fertilizer improved by 11.1% and 5.1% (P<0.05) respectively compared with conventional fertilizer. In conclusion, the carrier
materials used in the gel-based controlled release fertilizer did not appeared adverse influence on soil environment, and the fertilizer showed
significant benefit to improving yield and nutrient use efficiency in maize crop.

Keywords: carrier material; gel-based controlled release fertilizer; maize; biomass; physiological and biochemical property; soil enzyme
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Table 1 Effects of gel-based materials and gel-based controlled release fertilizer on agronomic characteristics of

maize at different growth stages

puscl B fome ik ERlem -4k 7 AR R BT BBORER fe® 4R 7 RRAR fom’ Bk 7 MIIREC/ 1R

S CK 100.5 + 1.9bB 2.4 +0.2dC 7.8 + 1.0bA 2715.4 +194.7bB 44.6 +6.1cB 14.8 + 0.5bB
BoRERRE 1122 £ 6.4aAB 2.8+0.1cB 7.8 + 1.0bA 2724.7+192.1bB 41.8 +3.4cB 15.5 +2.6bAB
WAL 121.3 + 8.4aA 3.4 +0.1bA 9.3 +0.5aAB 3739.5 +287.9aA 55.8+7.7bAB 15.8 +2.1bAB

AR 704 121.0 + 7.0aA 3.6 +0.1aA 9.0 +0.8aA 3732.6 +284.9aA 67.9 + 8.6aA 19.5 + 1.3aA

S CK 152.8 + 21.7bA 2.8 +0.2bB 4.3 +0.5bB 982.8 +393.9bB 56.0 +9.7bB 19.0 +2.4bC
kR B 156.0+9.2abA 3.2+ 0.1abAB 4.3 +0.5bB 1005.4 + 137.1bB 58.0+6.1bB 20.3 +1.9bBC

HHAE 167.0 £ 14.2abA 3.4+ 0.2aA 8.0 £ 0.0aA 2653.5 +274.6aA 108.0 + 3.6aA 26.5 +3.7aBC

#HE 704 181.0+ 17.0aA 3.6 +0.4aA 8.0 £ 0.0aA 2694.9 +341.7aA 113.3 £19.3aA 29.3 +4.1aA

T AFR NEFRLG BTN AR IB 255 19%.5% 8B EKF, T
Note: Different capital and small letters mean significant at 0.01 and 0.05 levels among different treatments, respectively ,and the same symbol was used
for other tables.

R 2 FRLENEXREWMELRW (2P

Table 2 Effects of gel-based materials and gel-based controlled release fertilizer on biomass of maize at different growth stages(g-plant™)

e R B
LT E WFETE SBAEYRTE LT E WFETE BAEYRTE

CcK 30.8+5.4bB 7.9:12bAB 38.726.6bB 48.249.9¢C 12.0+1.2bB 60.2+10.5cB

Bkt 32.5+2.1bB 73+0.5bB 39.8+2.5bB 49.6£2.7¢C 13.3+2.9bB 62.9+15¢B

AR 432:1.50A 8.5:0.7aAB 51.7:1.0aA 91.2:3.0bB 21.1217aA 1123+4.6bA

IR 70% 43.1£2.0aA 9.5:0.7aA 52.6£1.7aA 103.6+3.8aA 18.7+1.3aA 122.3+4.0aA
A R BA TR . FRS R TR ES R Mk NPK o RREY
2.2 BOREHA RIS B KA AR A IR A LS AR R R ToHA 2 5 (W3R 3~3R 5) , RS A RERT F KA AR Y

AR MR A B 07 T B SR BUR R, BOR AR AL AR BRARARAE IR 7= A AR FR W o it P B AR A
B REARL, A P RROE RIS v AT SRR AR B KA AR A0 A 2 A AL T R

R 3 FEALER EXM FHEEREE SRR RS ENRT
Table 3 Effects of gel-based materials and gel-based controlled release fertilizer on nitriase activity and soluble protein content
in maize leaf at different growth stages

e T RRIE ) S P € /g g™+ b R AR AR S /mg g
A AR A AR
CK 63.7+17.4bB 16.5+7.4bB 10.5+2.9bB 10.1£1.1bB
iy 63.0+14.2bB 18.0+5.0bB 11.1+5.6bB 10.9+1.4bB
HHE 138.1+26.1aA 73.7£17.7aA 16.6+0.6aA 14.1+0.5aA
AR 70# 151.3+34.7aA 77.5£19.0aA 16.4+2.2aA 14.9+0.6aA

R4 FELENEARM R HERORIE(mg-g B E)
Table 4 Effects of gel-based materials and gel-based controlled release fertilizer on chlorophyll content in maize leaf
at different growth stages(mg-g'FW)

e A A
MR a hEEEY) HRRBE  KWIB MR MHEE 2 HERR b MERRAE  KETIR
CK 1.70:0.03cB  0.50+0.03bB  2.20+0.04bB  0.94:0.04cB  1.02+0.02bB  0.30+0.03bB  1.31x0.04bB  0.60:+0.02bB
JEKsRERE 1.73:0.07¢B 052:0.02bB  221:0.11bB  0.95+0.02¢B  1.02:0.05bB  0.30:0.01bB  1.33+0.04bB  0.60+0.01bB
HHAE 273+021aA  0.80+0.07aA  3.53:0.27aA  1.40:0.11aA  2.41x0.07aA  0.68:0.03aA  3.09:0.10aA  1.27:0.02aA

FEHE 70# 2.52+0.15bA  0.75+0.05aA  3.27+0.19aA  1.28+0.07bA  2.42+0.19aA  0.75+0.09aA  3.17+0.07aA  1.27+0.09aA
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Table 5 Effects of gel-based materials and gel-based controlled release fertilizer on nutrient accumulation and use efficiency of maize at

different growth stages
e e R B FrAIFI %
N p K N P K N p K
CK 0.320£0.05¢cB  0.070+0.01aA  0.262+0.04cC  0.328+0.03¢cC  0.131+0.02bB  0.396+0.07¢B
iy iy 0.339+0.02cB 0.071+0.01aA  0.265+0.02¢C ~ 0.348+0.03¢cC  0.139+0.01bB  0.440+0.04cB
HHUAE 0.923+0.03bA  0.074+0.00aA  0.820+0.07bB  1.219:+0.06bB  0.240+0.01aA  1.149+0.03bA 42.8 9.6 63.7
¥ 70# 0.984+0.05aA  0.077+£0.01aA  0.962+0.02aA  1.486+0.08aA  0.251+0.02aA  1.234+0.032A 539 9.7 68.8

FRAEM B 525 X IR, 1 H 35 B A R b BE 3 L B
FAC B BRI RA B RS R EEEE
R
2.3 BerhRHRRT T IEERE A R

AT M A AR A AR BEORS AR PR B R R A
FEIERZ —, B EMEYEE N EER Y . WE
6 FLVE BN BORS A BHE SR 10 d 3B % LmgY
T BEE BORS A E B 3G B i 3840, 25 d 40 d B Ak
R R BB 225, 553 55 d X ERimias, A
RS A BHAR & 2 g-100 g A0 P (O BTG AR 2% 5 T
HAbKLIE, F AT I, BORS AR 5 AL BEAS (%A

A R A — R ISR

H2% 7 AT, SRS BE ARG A RS i 2
AT B R R, BRI 55 d JE A A BRI TS
MA TR E 2R X RPN B 2] 138
FREERE T, Bt B B R ER

JRERE A AL X 3 E Ak SRS PRI A R 3, BRI
Fr 25 d SR Ik 2 g+ 100 ¢ I EHE M L B3
AL, HoA b ERA E B EE R (£ 8),

JE it A Ak ot Tl R S ek PO B R U B S [ (3%
9), 3557 10 d P BEZE BORS A RHAS I 2 i 358 Jin i R i
TS PR REAIR , {8 352 M 5 % e [0 14 B T 2 055

F 6 AEIRSEH R AEXNELEEREARNE(0.1 mol-L'Na,S,0;,mL-g™")
Table 6 Effect of gel-based materials on soil invertase activity(0.1 mol+L'Na,S,0;, mL-g™)

Bk /g 100 ¢! 10d 25d 40 d 55d
0 0.37+0.17bB 1.31+0.09aA 1.52+0.18aA 0.99+0.10bB
0.1 0.39+0.10bB 1.19+0.25aA 1.61+0.11aA 0.94+0.08bB
0.5 0.46+0.14bAB 1.22+0.07aA 1.45+0.11aA 1.00+0.18bB
1.0 0.54+0.04abAB 1.41+0.24aA 1.47+0.09aA 1.13+0.22bB
2.0 0.68+0.09aA 1.44+0.08aA 1.51+0.23aA 1.51+0.11aA

R 7T AEBHFRLAE X AREEE R R0 (NH-N, mg-g™)
Table 7 Effect of gel-based materials on soil urease activity(NH;~N, mg-g™)

KA R /g - 100 gt 10d 25d 40d 55d
0 40.0+£5.5dD 32.0£6.2¢B 18.4+3.2cB 17.2+1.2aA
0.1 46.2+3.4¢cCD 31.5+5.0cB 19.7+1.8bcB 18.8+2.8aA
0.5 49.9+0.5¢C 36.9+4.1cB 20.5+1.5beB 23.1+6.2aA
1.0 60.4+5.1bB 48.8+5.6bA 26.8+1.6bB 25.2+4.2aA
2.0 79.0+1.9aA 59.6+6.1aA 38.0+9.2aA 19.3+9.3aA

* 8 AEEMHEAE TS SEE AR (0.1 mol- L'KMnO,, mL-g™)
Table 8 Effect of gel-based materials on soil catalase activity(0.1 mol - L'KMnO,, mL-g™)

KRR R R B /g - 100 gt 10d 25d 40d 55d
0 1.18+0.05aA 1.27+0.04aAB 1.28+0.05aA 0.62+0.02aA
0.1 1.16+0.09aA 1.29+0.07aA 1.26+0.07aA 0.59+0.03aA
0.5 1.09+0.09aA 1.27+0.08aAB 1.27+0.06aA 0.55+0.04aA
1.0 1.09+0.04aA 1.32+0.07aA 1.24+0.04abA 0.55+0.03aA
2.0 1.06+0.08aA 1.10+0.13bB 1.15+£0.08bA 0.30+0.15bB




5 31 B4 1 ® W B O\ OB ¥ ¥ 141
R 9 TREIBHF £ B BB ERE 1R R0 (P05, mg-100 g™ 1)
Table 9 Effect of gel-based materials on soil phosphatase activity soil(P,0s, mg*100 g™ soil )
Tk B /g 100 g 10d 25d 40 d 55d
0 129.4+5.0aAB 90.9+3.8aA 130.2+10.7aA 128.1+6.4aA
0.1 135.5+6.4aA 97.4+5.8aA 130.6+10.0aA 132.8+6.6aA
0.5 117.4+5.4bBC 96.0£9.7aA 133.2+8.9aA 131.1+£5.9aA
1.0 110.2+5.7bC 94.6+10.4aA 125.6+4.5aA 108.8+5.9bB
2.0 72.7+8.2¢D 77.6+8.8bB 116.7+3.6bA 82.1+10.0cC

P REFE 25 d 5, FHETE 0.5 g+ 100 g DA X B
PETCH B, {E A&k 1.0 g- 100 g LA_E X B RR Bl
EHESTE A B,

FHME KRB, FEFE PR 2.0 g-100 g Bk
MRS, $E3R 25d J5A 2 KE,35d XA 4 ik
%, %) 55 d BURERT I 0 3 K8, =i 1 AR &
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BB, Xt A1 S B RS AL X I A AN 257
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