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B 2 AWMU IR B G L LA B B 4 o T b i FR 0 MK A R AR S &, IR - 338 vh B s PR AN
PG SLhrre AR, o R, A% KBIEE. SBE. B, S SR, 2R R
11 5.11%~6.34%. 4.45% ~5.13%. 5.37%~5.95%. 3.82%~4.51%. 5.34%~6.12%. 3.18%~4.20%F1 6.14%~7.12%;
TP KT 0.25 mm BIEAAR SRS T 13.12%~17.36%; T4 IR ik S0 Ak S R R T A AR T
5.16%~6.21%-8.64%~9.25%F/1 10.13%~11.04%; 2 /M ZL R it P AR SE 5 7= 40 Sl P339 N T 3.8%~5.6% 11 8.4~
10.0%, XS, R BUMSE SR 43R T 5.0%~12.4%. 2.8%~8.8%F1 1.8%~4.7%. 2 MHLBEAL
WRMEAB ARG L R A B LA . LAt SRR R B E 2 AN B3, (EN U e AL IR it e g e &
FIHE 900 kg/hm? b FRAS MM & AL M AE 22 754 FH T 1 200 ka/hm? 4b 38 1) AR L] Fmk /b T 25%, B 5 A3 AR,
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1 #MR5AE

1.1 #MR5HE

ATy PR U SR W e Sl I 2 S
RHA, MRS R E U TOB RE A . i
REAE A B 2R A & FH AE [ 38 R BE(2010)#E - 0340], %
B %43 (i 2 B0k . N 12.5%. P,0s 6.0%.
K,0 10.0%. 3 HL)5i 15.0% i IEHLEL A : 2BDHF-8
T[] 25 ) RS 28 52 A HE KRB RS 2/ EL IR AL
1.2 REEIT 5L

RIGBEE A HUE RIS BB 2 Ag & T A
900 kg/hm? (T1) « HUbKE br 4% it 3 JIE 20 4 1
I 1200 kg/hm? (T2) FI T4t 5L 00 88 20 76 4 1
JIE 1200 kg/hm? (CKD , HL. WiAE IS AH .
KHAPAER RS 1 R, 2K RS Rl
10em, JRE 7Tom FF AL o 7 RP 0 B E N
25 cmx12 cm, #EFPE: AR REIC 3~5 ki, HRL

FEAE7X 5~T7 Ki. BENLXAIHES, 3 KEH, MK
THFAZ) N 30.4 m2, F 2011 44 M T I HERE A
KRR IHHEAT, FFh 3 H 28 HE#E, 7 A
15 Hsk, mefg 7 A 26 HE#E, 11 7 13 Hkk.
PRBRVA L AR A AR 25 P — 5

TR FHR I H A L IR AT, LAk
HUENE 1. EXERBUERSE, B /N X
0~20 cm ¥R 12 HEAT 5 SRR, 3T JEREA IR
TEANR S BRI NERR AL E, 288
R UYL BT, K AR A R A 251
VRN, A SR HCLO4-H,S0, 3 253 2
SR A R R L kil 2, A e BRI A
SE AT - KA RE VI 2, SR R P
JETEIE, BB AR A TRk, Bariks
B (L3RS de Sy BT, RIS SR FE By
W LI i T8, i A S S P v
SEVEIN R, BRI MR K I L 1
e,
1.3 HEsb

I Excel % BE AT 1 56 B4 Ak 31 A0 HH 6 43
Br, DPS WKUFHEAT 7 2240 H1, LSD Ky k4T
% WL

1 REALBEEAREHESE
Table 1 Basic nutrient contents of experimental field soil

N - K il AR R0 O
pH H %?Lﬁfnfaﬁj& Totaﬁﬁo en Hydrolysable Total Available Total Available
pH value g/(g-kg’l) /(g-kg'l)g nitrogen potassium potassium phosphorus phosphorus

/(mg-kg™) N(gkg™) /(mg'kg™) N(gkg™) /(mg-kg™)
5.7 22.54 2.78 110.87 13.04 132.78 12.89 28.54

2 FER5SH

2.1 TiEFSH

AT HIE R G, SrEEd, H
f AR R E AR . AN T & R
BIRCR N EZORYE, nloeE HIEEA R, XK
TE AT A mEEAEN, AR E R
A IR ) VPN TR bR N 2 T LU
FHHRE U T2 s, TLIRZ, 2 Z4F 5%/KF-%
FAREE, (Y BEET CK, P B 5.11%
1 6.34%.

A EORE TEPAHESER LSRR
T, R LEPRP SR, & 2 H, TL M
T2 2 A WU il AE AL 3 1 A 1 5 B L CK 23 il
T 4.45%F1 5.13%, {HZERIFARE. KFEERANX
RAMAE, HT T3 G AERRR SR HLRE
TOFESE, BT AN IR A E N K. Rk
2 ", TL1ORT T2 2 ASHUBIAR i EALHE K i

FESEE ST N TRUGEIEAAEL(CK), P34 53
g1k 5.37%H1 5.95%.

Ens g LRESYINT: I WOIR T Hiaps Y I
T P BE RS S W R R % B RO T T
i IR O AR R N A E R
(PR o ATl R R e e - 30 3R O BBE VR o FR
F 2 WA, T2 KSR AR A Y A
T1 R, WEESET CK, 254tk 3.82%~
4.51%7I1 5.34%~6.12%.

PR AKRBAEKLTICRZ —, TR ALK
LB M KRR 22 R WOfE, R i) e TR
B IR . AR 2 R, SR
PLT2 I, T1 e, BHREAT CK. a8 E
= T1f1 T2 43 5% CK /& 3.18%F1 4.20%, {HZE5
ENTE

Wt B A it A A R Rk 25% 451 T, Bl
TR A RO AT, 35 mT DA 248 e 3 R A A Lo

SR B ARG
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Table 2  Effects of different fertilization treatments on soil nutrient contents
e g - PR R X U
AT 8 25 AR oy EAA .
I\ rl
T v Organic matter Total nitrogen qurolysable Total potassium A"a"éb'e Total Available
reatment I(gkg™) Igkg™) nltrogeq Igkg™) potassmrln phospholrus phosphor}ls
/(mg-kg™) /(mg-kg™) (gkg™) [(mg-kg™)
CK 23.21a 2.90a 120.82a 13.70a 140.61a 13.80a 29.72a
T1 24.38b 3.03a 127.29b 14.14a 149.23b 14.33b 31.29b
T2 24.67b 3.05a 127.99b 14.28a 150.61b 14.42b 31.52b

T« RSB A ] 7 B 25 573k B K F-(P<<0.05), CK: AL htie Il #H 28R 5 T I 1 200 kg/hm?, TL: HUBGE Rr i it HE N EE 4% 75 % FITAE 900 kg/hm?,

T2: HUBE B I M AR ZRE & AT 1 200 kg/hm?, R,

Note: In the same series, values with different lower letters mean the difference is significant (P<<0.05). CK: Manual broadcast application of the super rice
specialized fertilizer of 1 200 kg/hm?, T1: Deef mechanized application of super rice specialized fertilizer of 900 kg/hm? T2: Deep mechanized application of

super rice specialized fertilizer of 1 200 kg/hm?, the same as below.

2.2 TIEKRHARK

R P SR AR LSRR ) i A, e I
K. ARIER RS, >0.25 mm [T SR A4 2 1 15 45
M B BB oy . BT RUFE5 R 1458, JLALRR
B« PROKPEFE SR 5, R et AR A
M 10450, >0.25 mm RIS S 0L T2 s,
T1 R, 2 HHRFEET CKe 2 FIHUARIE i IE Ak
P K P 2 A4 0 ) LU O A4 5 T 17.36% 11
13.12%. it BHAE jit A £ AH [R) R 9 25% 1K1 46 F 1
BRI e N 320 ] DAY 50 vy 33 v 1) K T SR AR
H, HAUGE LIRS HNER.

°

X
$ 100
5 b
e P a 2 s
B3 -
=
= O
g g 50
w0 E
S E
g, . .
(=}
A CK Tl T2

KbFE Treatment

e CK: AT A0t S IE 8 R8I 1200 kg/hm?, TL: WL SE Br 2
SENE B REL IR 900 kg/hm?, T2 AUBKE (0 3 i FE ML AR 2R & FH
1200 kg/hm?, T I

Note: CK: Manual broadcast application of the super rice specialized
fertilizer of 1 200 kg/hm?, T1: Dee;_p mechanized application of super rice
specialized fertilizer of 900 kg/hm®, T2: Deezp mechanized application of
super rice specialized fertilizer of 1 200 kg/hm?, the same as below.

B 1 RREMGEARL BT KAS L3 K A RAK %R
Fig.1 Effects of different fertilization treatments on soil
macro-aggregate
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JOR I RE R 13 b IR KRR, HIS SR
FHNURRIK AR, o HIEPAE. E 2
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YR =T CKo 2 NMHURRIA it A A 2 1) JIR I 75 2 Ll
TR AE AL Ty 4 T 6.21%F1 5.16%. 15t W 7E i
JIE S AH R RN D8R 25% 1 45 2F T~ AUt AE S AT L
AR i R I DR 1
2.3.2 SRIABEM

I A ER, NS5 YT R

WA, I T AR R AE IR A e A 1A
A AL A . B 3 AL, AR
WETELL T2 S, TR, 58 CK 23l 1 9.25%
F1 8.64%, 7= 5ik WE Ko 150 WA it A 2 AH 7 A
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It A SR R R
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Fig.2 Effects of different fertilization treatments on soil
urease activity
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Fig.3 Effects of different fertilization treatments on soil
catalase activity
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2 ANHUBI R Tt I A B RN T 48088 A 0 7K e 7
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Fig.4 Effects of different fertilization treatments on soil
sucrase activity

%3 FREIMEARLE KIEE R =M E F 850
Table 3 Effects of three fertilization treatments on rice yield and its components

B ESRI G PR LTV S
(EESNTY L pG3LE Effective Grain nimber or ErpES Thoi i i Theoretical Actual
Season and varieties ~ Treatment panicles anicle P Seed setting rate/%  1000-weight/g yield yield
/(x10“hm?) P J(thm?) /(thm?)
g T1 325.80b 168.04a 87.6a 20.7a 9.93b 8.27b
Early rice T2 343.35ab 160.22a 89.3a 21.1a 10.37ab 8.64ab
HRBRE
Peizataifeng CK 305.40c 155.86b 85.3b 21.3a 9.57c 7.97¢
%] T1 317.10b 141.72a 86.3a 21.5a 8.34b 6.95b
Late rice T2 328.05ab 139.54a 87.5a 21.7a 8.69ab 7.24ab
S
CK 301.95¢ 130.23b 84.7b 21.8a 7.99c 6.58c

Yuxiangyouzhan

3 1t

3.1 HIMURMEKFEE FAEXT 1AL RIS
TS N e ) SR Y, i S
BT, O ARSI R 1A R 5.
TIAESHEGE AU, SEAIUE TR AR Y
AAFLhiEfriake, ATHUEIRIERAZ EIAE T R =
SRR P, JEAk, ARSI R BIR. FERTRGE
S, RS RN, R R 1
@R S NI G e A LWA RN 2 |
B2 i SR AE ) AR ] 32 BUARAR M 2 e 1Y
LA, AT UIER, REATIE P, A geRY
Sy Tty o S R SN e ok 5 A A T N
INASEAE Sy R AERRA PR 7 IR T s> TR 7035
Sov PEEALELRIH 200, ARSI, i KR
LA HUIENHURIAN 2 MOEAT RS &, WBLE
St aEIR oY, REHENERMROBR ], BRI
KR S N R LR s A
3.2 HMIRIEKFE T AAEX IR P EEE R
B PR R R/ SR ) T S AR )
fabr. THOI A BN, TN A
BRI NI 2, ERAE T IR LRSI
TVRFAE B A- SR A AL TR, - S e 1 4 494

UG SR R AR EEAD, FNS5 L5E
s R WRINEAL, fedtIR iR, 2 aIe
OB P LERLERRS . ATFSTRET, SRTHUMOA i 4
FELHINE, wrLhisfe 8, T IENEEERE N, St hdn
TSR AR A 2 0 A B

4 % it

1) HUBCE AR AR e T 3R ). 7o
REEAR S N, BN T HAE, KU A%
iR g g T R B S e o T 3 A WA
. AR, s 5.11%. 4.45%~5.37%.
3.82%~5.34%H1 3.18%~6.14%; Ml T KT KL
Ok 13.12%; (edk 7 3R, S R R
BEIR R4, ik 5.16%. 8.64%F1 10.13%.

2) MU e e AR IR R i . 5N T
JEAE LA, NERHE S8 25%, SR FAUIE A7
Jita 77 ATy LA 4 e A K R = R0 - 35 g

3D WL A7 3% it 1 FH AR 3 n T - 43 v
(o &, s T Raas i, $em T RS T,
X IR 1 R SOR

4) UL R, MU AL R it 8 g L
JIEE 900 kg/hm? b BI e f, BESG N 7 /K FE 4, 3
AR RN SR B R T, WA ARRL, AEhE
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Deep mechanized application of super rice special fertilizer increasing
soil fertility and yield of super rice

Shu Shifu'?, Tang Xiangru™*, Luo Xiwen®*, Zhang Guozhong®*, Li Guoxi', Duan Meiyang®,
Li Yanda?, Chen Licai®, Liao Yu?, Yao Lintao?, Ye Chun?

(1. College of Agriculture, South China Agricultural University, Guangzhou 510642, China; 2. Institute of Agricultural
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Agricultural University, Guangzhou 510642, China; 4. Key Laboratory of Key Technology on Agricultural Machine and
Equipment, Ministry of Education, South China Agricultural University, Guangzhou 510642, China; 5. College of Engineering,
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Abstract: In China, the fertilizer use rate of planting rice is 30%, and the application of large amounts of chemical
fertilizer not only increases the cost, but also makes the soil physical and chemical characteristics and soil fertility
decline, and causes serious environmental pollution. Increasing the utilization rate of chemical fertilizer mainly
has two methods, one is to change the method of application of fertilization, through deep fertilizer application
that reduces fertilizer volatilization and loss, the second is the application of organic fertilizer, rice special
fertilizer, and slow-release fertilizer that can improve the utilization rate of fertilizer and soil physicochemical
properties and rice yield. Super rice specialized fertilizer based on super rice growth characteristics, can provide
the necessary nutrients and increase the content of organic matter in soil. The rice precision dry direct seeding
machine with synchronous ditching ridging fertilizer application can complete the ditching, ridging, fertilization,
mulching, and sowing work synchronously, which solved the problem of the deep application of fertilizer in rice
cultivation. In order to investigate the function on increasing soil fertility and super rice yield of deep mechanized
application of the super rice speuahzed fertilizer, the effects of deep mechanized application of super rice
speC|aI|zed fertilizer of 900 kg/hm?, deep mechanized application of super rice specialized fertlllzer of 1200
kg/hm? and manual broadcast application of the super rice specialized fertilizer of 1200 kg/hm? on soil nutrients
and soil physicochemical properties and super rice yield were studied by using field experiments. The results
showed that the contents of soil nutrients and macro-aggregate of two deep mechanized application of super rice
specialized fertilizer were increased, and the activity of the soil enzyme and yield of super rice were raised
significantly comparing with a manual broadcast application of the super rice specialized fertilizer (P<0.05).
Organic matter, total nitrogen, available nitrogen, total phosphorus, available phosphorus, total potassium, and
available potassium ware increased by 5.11%-6.34%, 4.45%-5.13%, 5.37%-5.95%, 3.82%-4.51%, 5.34%-6.12%,
3.18%-4.20% and 6.14%-7.12% on average, respectively. Furthermore, the content of soil macro-aggregate with
the diameter over 0.25 mm was increased by 13.12%-17.36% on average. On top of that, the activity of urease,
catalase, and sucrase was promoted after a deep mechanized application of super rice specialized fertilizer
treatments by 5.16%-6.21%, 8.64%-9.25% and 10.13%-11.04%, respectively. Yield of two super rice varieties
ware increased by 3.8%-5.6% and 8.4%-10.0% on average, respectively, their effective panicles, grains per
panicle, and seed setting rate ware increased by 5.0%-12.4%, 2.8%-8.8%, and 1.8%-4.7%, respectively.
Improving functions on the physical and chemical properties of soil and super rice yield were not significantly
different between two deep mechanized applications of super rice specialized fertilizer (P>0. 05) The amount of
fertilizer of the deep mechanized application of super rice speuahzed fertilizer of 900 kg/hm? was reduced by
25% under that of a deep mechanized application of super rice specialized fertilizer of 1200 kg/hm the former
had obvious advantages, low input but high output and was more suitable for application in super rice production.
Key words: soils, agricultural machinery, fertilizers, deep mechanized application of fertilizer, soil
physicochemical properties, super rice
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