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AARERENHEERERAARAKRE. THRARERARG 200, [HR] ERHERT, BHH. &M,
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LA 7K R X M AR PRI SEATLAR AL 72 Jo 48 2K
BTG TA SIS -

1 HPRHS T3

1.1 I XHER

IR 5 AL T DOP AT R 22 0 R R o
Hi (30°21'N, 112°09'E) , JRALIEHGHE £V S M
AR 16.5°C, =10 °CHLE 5 094.9~5 204.3 °C,
RSP BE /KR 1095 mm, 4EF35 H HEASA] 1 718 h.
HHEZ (0~20 cm) HIEFEARMARN: pHH 7.6, 4
R 2.12 g/kg, 4T & 0.51 g/kg, Bllfift & & 82.5 mg/kg,
TR B 48.5 mg/kg, THERUHH R 112.3 mg/kg. AEE
FIKFEH LT K 44 m, R PG5 1A 35 m, 4
FhAEKFE, J&THAFKFEH . Aoy 2w
681, JEH AR RAACHE, EMALATE—F P E
#br, &EBEW 140 d £, MR\ 122 em A4, —
a4 H T HZESs H ERRMER, sSHINHZE6H
FRNIEEAR, 8 A R ZaR, 9 Hh R
1.2 REFHE
1.2.1 X3kt

IKFEAE K AR A S R, HEL SR T2
TCRY A, RS K 7K 2 PR GERET 2 Mhe) ,
HESFE KIS T], e/ E /K 8 T8 2P R R =4 FHBE
M RSO & 2 8 e ), FEARRRKFE &
MIRTHE T, B KRR R (R B R B, T e o9 R
WEfE, R/ B K R,

& WY REBEEHE K B LR AR S T KAEA AR AR
JE 11 20d A, BT A S5 /INMX 3 4ERF 5~15 mm %7K
B CUniE RN LD, BOEIRE RS —

VEEIE 25 FH T 7K IR 40~60 mm, £ AR T GREHE
R R KL, WU FE 33 S IR AT K R AR
KiiE) » FREEE 40~60 mm, 1EEHHT, KiF
Ve, 4iFE 1A AN EEKEE 30~50 mm, UCRAET
10d HARTET o HULIERE TR TG H B /KR EW R, KF
IR T 1) G B N R FE A) B UK & 20 mm, 3 BEMA — 4K
5 3117 36 B N A FH T B UK & 80 mm, R ] — il
) A B RS AT B /K A 100 mm,  HEId B KRS
MIHEATHEK

3 PHENEE Ay KRR BEAE (FFP) |
70%4> 1IE K RAB IR T (T0%CRF, 70% 9% 2 LL i,
BEURIA N 70 d) +30%JR 2% (30%N) FIHLEHLE
BAE (OIF) o RIJBEAEH 70% %A A8 2 A
B, RN, 30%ENENIRE, HBEMIA . R
BIRIEH T0%H MRS IRE, 30%E AR E
(N-46%) , FEREHEN; AHLCHLEIRAEH 75% %08
NENTEHNEIRIE, FEICHN, 25%EENIRE, 7
BEWIIEN . SIBUEAE . BB IR AR A AL L TR AR
ot JES At R B AN A2 F8 40 FH A B RS (P20s-12% )
G (Ky0-60%) #h7e, Axiltki, AR a)sh
A /K FEAE & -5 RE R B P4 T LR AT o EE A A
WA AR 7 IERHE IR A R 44, H & IR0 88!
N-18%, P,0s-8%, K,0-15%; 5845 IRAEH 415K
AR TEERARDARA R, HEFRIER:
N-28% C(ELfE) , P,0s-5%, K,0-9%, HHLIEHLEH
RE A AE A A AR 5 BB IR A m 3, Hasma R
N-18%, P,0s-10%, K,0-12%, HHLFE OM=15%.
BARHMEAE T R 1 s .

21 KB EEE

Table 1  Fertilization scheme of experiment

kg/hm?

Zr BRI

KbF HEAE AR Base-manure amounts Topdressing at
Fertilizer rate .
Treatments tilling stage
(N-P,05-K;0) o . A e —
BERBIRE HHTHE IR AL T A R S JRE
FFP 180-75-105 700 158.3 117.4
70%CRF+30%N 180-75-105 450 4375 107.5 117.4
OIF 180-75-105 - 750 25 97.8

WRIR 7 BN R, 6 3 VAR, R4
FEVE 3 VA . IR AR KN RE S 75 7 )
30 94 25 med m IGHLENK, DU RE S 1 m
{47, /NP B 60 cm. %5 30 om BiE Ak ek
WIF, ME# LR ET& 30 om, Bkl
AN K. 3 R AU AL S B HLHEAT, A P AR i
B A KA, TEAMU A KR, BN
SR, KBRS N EOKSE, HEKE AR
112 UCHEAR . AR T 2007 425 H 6 FLAME i,

6 A 7 H&#k, PUIEMAEEE N 25 cm>30 cm, 4k
Ja 25 15 d i/ BEAE, 9 H 25 HK.
122 M=R B 5ok

T 56 0 A 1 R R S0 G s SR U T IR X ROk
SGOREe, KK EEEKRINE, BWEE, %
HEZKFEAS R AR B 31 Je ok 7K BR TR EAT HEZK, Hh
FKHoKE (i) RAKA 23, @idK e B
DUHEZKFT I H TR K R B 22

F/NX AR SR AR R, AR ERCR
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M4 AR AT G 2 UCRFE. B (TND SRAm T
TRER BRI R AN e BV (GB11894—89) 5 &UA
(NH,-N) RGN IGRF LA e E ik (R
GB7479—87 &%) 5 B (TP) RAMHIRE 7L
137 N

Gy T OKFERIR G W 20 BEIA . SRR AT 2 0
HEAT H [RIURE, A3/ X BEALIZE X 3 PR EA AR MK
FERE MR, H bR A3y SR ie =, KBk N5 4%
5. . HpEE, 20105 °CARTE . 80 °CHET. FRE
BN S 3 M, 4y BIAE B /N XK ) 5,15,
20 m b B 1 P BRI R AR BN
TR .
1.3 BIES

. DPS 15.10 #4775 2534, LSD %47 Ab 22
i) () % E L, AT Excel 2016 1Kl #HETEFRITE
W

NI, 2B RIRZBI Gl R KAL
D A (ZAETIMERE 02% A4 ,
FERAIHR Y #2500 (D 5

y=2R 5 100%, (1
Rt

100

@
o

A2y EL
[TYILEE
Irrigation and runoff / mm
(2]
o

M E 51
N
o

20

0 10 20 30 40 50

A Ry AR R B RIFFEREE (mm) ;3 RONR
H R BRI E (mm)
B BERKE PR (2) iHE:

P=> (CixVi), (2)
i=1

K G NS T ARTRUKP R (B KRR
(mg/L) 5 Vi N5 | IRARTRKIIAEEL (L) S

2 BZRE D

21 HEMERE. RRESERE

WU RE A 35 3E TN R T PR & R 5
HAREWE 1R, KiEERE 110 d N RPN
TN 492.3 mm, HFF =R AN 83.6 mmi6 H 9 H,
B2 R, HAL TR [A)HEWE 6 UK, HEME =N 325.2 mm,
SMAKEAN 931.9 mm, ZFREN 114.4 mm GRFH
FEAE 69.0 mm, FEIR A AR 47.4 mm) o IR TE A
SYBER. TR 2 AE AN R R A 1 B W B 400 R
134.3. 57.1. 36.7 f1 264.2 mm, & FHZE 25
N 17.5%. 100%. 100%7F1 84.2%, 2 HIikT WI2H
FH HE 7K 2R B N 34

1 30
| — 7 Runoff | .
i ; _— £
* —o— I Irrigation 60 ”ﬂg =
------ x-—- [ ik Rainfall =
o

1 90

w 120

60 70 80 90 100 110

F&#% 5 i Al Days after transplanting/d

Bl EMERTHERZ, RAZHERE
Fig. 1 The amount of rainfall, runoff and irrigation under irrigation adjusted by rainfall

22 HEKAER., BEREBRENTELTK
TEMHEBE N, KRS AR5 A B AR A R LA 7K
FEREH TR E (TN A NH,-ND) FiE R (TP) Ji
HIREISBNRZmaE 2 Fis. FRP A 3KFEAE
BN HTK TN NH, =N TP P35 )57 &K B2 435
4 12.00. 7.35 #1 0.42 mg/L, 70%CRF+30%N A1 OIF
SRR FFP AL3H 73 I FEAIK 33.0%. 44.8%. 5.7%#!1
16.4%. 17.1%. -17.6%, M 70%CRF+30%N AE
A BEAR K R 4% 25 & 300 0 FE TR K RO BRI . R
Moy BERLE L 5, FFP. 70%CRF+30%N Al OIF 4t
PR K TN. NH,-N A1 TP i &k B gt =, 1
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1 RBA R, 2 J5hEE I E 2R R
70%CRF+30%N 4bHE FH 7K TN NH,-N fl TP i &
WREETE/KRERE ARG 30 d P T- 34 R sk ol 11,45,
6.42 A1 0.49 mg/L, 5 FFP Ab3E 43 51| FRAK 40.4%.47.4%
F110.5%, %% OIF AL 353 71| 41K 19.3% . 20.3%7F1 28.5%,
RIYLERE ARG 30 d Py R REAE SR, BTG /N
HH [6) & 7K Be 11K, 4@ B AR, 70%CRF+30%N 4b
HAT I B b BRI, AR IS R .
2.3 AR EHEEIRESRE. BRERARLE
AN ) it REASE O WL RS & A B IR AL BT
TR B R SRR B R A0SR 2 BTN o & W EE T
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T, FEHE. BRRRARER 90%74 4751k H #,
10% 4 A5 ERER I, YT POV IR A IR 215 AL T
HHRE R T 7 BE AR YT 2 R, R T A R R AR IR
ik NI A RN = N T o 7
BRI i, DRI IR 7 1 43 B R 236 e 4
Wi, FFP AbHL4/E HWIRGH TN NH,-N F1 TP
BRI E 5N 6.72. 411, 052 kg/lhm?,

70%CRF+30%N £ OIF 4bBEAH%: FFP AbHL4 51 FEAK

31.4%. 30.9%. 1.9%#120.1%. 14.8%. 11.5%, W
70%CRF+30%N fe & UG H A R k. &
b ERTRl T E TR M, E WM T A H
70%CRF+30%N AbHE TN A1 NH,"-N 2t i %
KT FFP F1 OIF AbFH, FH%L FFP AbFRIA 3 2 2 KT,
{H TP AR AR BAE 3Pt IE AL B 2 ) 22 5 AN B 3
RUPKFEAEK AT RE, ATAMBERERRA,
[EPSY SR S ) AL SN

100 r 75 - ,
l AL Treatments: l JbFATreatments: l AbFE Treatments:
%0 —o—FFP 60 r —o—FFP 16 | —o—FFP
—&— 70%CRF+30%N a —8— 70%CRF+30%N —8— 70%CRF+30%N

a 60 —a—OIF 2 45 7,
£ =
= 40 Z 30|
=R :

20 ‘\ 15 }

0 0

16 25 35 55 86

AR JE I [H]
Days after transplanting/d

R J i 1]
Days after transplanting/d

TR I (]
Days after transplanting/d

(@)TN (B)NH,*-N (©)TP
B2 FR#EEETREEHKAE (TNF NH,-N) F83E (TP) AZRANHEER
Fig.2 Dynamic changes of TN, NH,*-N and TP mass concentration in paddy fields surface water under different fertilization modes
%2 FREIESEXTHEBEAFE (TNA NH,-N) Asf (TP) ZRAAXE

Table 2 Runoff loss of TN, NH,"-N and TP in paddy fields under different fertilization modes kg/hm?
EHEM B Treatments
B Index
Growing stage FFP 70%CRF+30%N OIF
TN 5.69a 3.63b 4,52 ab
BH W .
NH,;"-N 3.58a 2.40b 3.21ab
Returning green stage
TP 0.44a 0.37a 0.41a
TN 1.03a 0.98a 0.85a
TEIK A
NH,;"-N 0.53a 0.44a 0.38a
Maturity of grouting
TP 0.08a 01l1a 0.05a
TN 6.72a 461b 5.37ab
MR
NH,;*-N 411a 2.84b 3.59 ab
Total runoff loss
TP 0.52a 0.51a 0.46a
SV S AN BER R 2 FA 0,05 REKF (P<0.05) , R,

Note Values followed by different letters in the same column indicate significant differences among treatments at 0.05 level; RGS-Returning green stage.

2.4 AR BEAKiER TR EERLF~=
TERERE T AN At A O WL AR AN 5] AE & I
Hith b9 A R K SERR ' R LR 3.
70%CRF+30%N Ak 3 7F 1R 75 T4 i #1 R &K T
FFP F1 OIF 43 31.8%F1 30.2%, A FEEKF, 1
Sy BERAFNSERERA 3 AN b B[R] T 2 35 72 57, (HJR 7R B
# OIF T REmT 70%CRF+30%N F1
FFP AbFE 11.9%F0F1 15.9%, &FEEKTF. NTW
AR R S SR REMILEIRE , BRI B

LN FFP 43 >OIF 47 >70%CRF+30%N A3,
e U L FH 22 R EUIE AT B8 TC i i R AR A KA
R R EF M — AN RIA OIF 42>
70%CRF+30%N 4bFH>FFP 4B, Hszprr 8RN
OIF Ab¥E>70%CRF+30%N A4bH >FFP 4bFE, OIF 4b
TS B T T0%CRF+30%N F1 FFP Ab3E 3.8% 41
6.7%, {H2 %GR E ZE R, RUANLLHLER
JE 4 HR A R T H S AR B B BT SRR 2R B R B
A= g S
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& 3 AR A X3S KGR A F e L3R T iR 30

Table 3 Effects of different fertilization patterns on dry matter accumulation in different growth stages of rice kg/hm?
FAFW BT Y5 R & ) The proportion of N
THFRM R E Dry matter accumulation S B
AbEE accumulation in each growth stage/%
Actual
Treatments Boak— BEM—  rEEM— R .
B Iy B FrA R yield
B 5y BER FrAd AR
FFP 0.4430.13a 4.2140.34a 6.4530.53a 10.1340.50a 43 37.2 222 36.3 7522a
70%CRF+30%N 0.3020.03b 4.561.30a 6.5940.94a 10.4920.89a 2.9 40.6 19.4 37.1 7734a
OIF 0.430.09a 4.9530.91a 7.0930.84a 11.7440.93b 3.7 385 18.2 39.6 8 028a
R, B EAEA K AIIIR I 56 2 1) & IR
3 it it Jit, AHIE T RS TR NS 23 BE ] PR R I i FH T LA

KW AHEM K = E N EE R w2 —, K
T35 W JEE K H TR) /K o AR R VR A — A R Gk
JE L SR AR RERE S AR B R R R, AR T
P25 TN K BEIE R 2R o AT 58 R T RN S R A
) 2 R R FH 2200 10 17,5068 84.2%, 235 Ji7 BRI 2 AL
fAG R T BIAE B /N RS, HRIE KRR %,
Fr LA 8B i R ARG, (R E R A R 2, PR
FH 2R (1 %5 B 3 R = R /NS TR O

AN (1) 7K 4378 B2 7 0O RE B R B K 2 R i A A
i HH YA S R T 4R T R e A B M U R AR
i B ) R BT, AR TR R U K R IR I KN B
MRS BRI, AHTAE R, EIEAS BT
Wi id J5, FFP. 70%CRF+30%N F101F 4t 3 H i 7k
TN NH,-NFITP S Rl 52 iy, 7R 28 LR Ak
PG, 2 J5RERE A SR T, X 5 gt
TF 7245 S AH— 80 AT AL i 1 A LIE ARG A B AR i
KA KI90% 72 45 AR T 1], 10% 75 A5 AR R AL Ok e A VE
RS, T R 2 3R 7 R ) P R RO, T R ]
BKBESI/N . BRIEEATTHFE S BREASE 2, &
SIARTR A A (e s 2021, AT S5 355 AR U P T /K 2R 25
IR S ARG R A, A 5T H 70%CRF+30%N
AR FEAE I TNAINH, -NTEKFEFE 4530 dpy H 7K
oI R R P RN AR IR A0 R R i FRP A B 2 P16 30% LA |,
R WFTE B4 Y B A (RN, 25 A B B B it I 2 R o WY 2 11
AN ) 2 3 EURE H AR I K R U o R VR 2 e 1 T —
AN E BRI

PRI LR, 5@ R =AM, ZRERRE R
R KRR R B A R P2, AR e e,
70%CRF+30%N Ab 3 7E IR 75 BAF4) i L 38 i B & IK
T FFP 1 OIF b3, #BAR—&H BT R
B A REIFIRIN FFP A2 >OIF A2 >
70%CRF+30%N Ab3H, 5 B BB AUIE L LA UE
BA KM A dr, H SR AR v BeTEIE 2
TEMAER IR B E TR . Miao 5P} 7t %1,
BRENE (B RE) AR 2K G E 7=
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A AR m ARG T =R R 8 AVLUERA AL
JRER, FEOA, IEAORARE, A Sde s
W ACE S RHEYIAE R RS, AR TEEZRIHREL
SRR NP, AR SR, A OIF Ak
FTY AR B R T 70%CRF+30%N A1 FFP 4t
H, HAprre 2 RIN OIF AbHE B, 4Fxt R
KRR FETE 73 R R IE Tk — Do, DA REL
P A M S e 25 R T EE .

4 &5 g

TEREREAAE R, R, BRI, ST R
VSR IR BE R FH 220 0 17.5%- 100%-  100%
1 84.2%; FEAEFN 7 BEAL L J5 » FFP. 70%CRF+30%N
A1 OIF 4bFEFHTEIZK TNL NH,-N F1 TP Jii ik s
W, 1EEE 1 Ktk B, 70%CRF+30%N Ab FE H 1]
7K TN+ NH,"-N F1 TP Jili & K FE R 45 30 d Y
(11350 o7 R P e FFP AR B 73 33l PR AIG 40.4%. 47.4%
F110.5%; F& H & AR I 2K 2 1) 90% £ A7 1E R 7 1
10% /e A AR R EAEBER A, 70%CRF+30%N
ARFE TN NH,™-N Al TP 23t K 245 FFP Ab3 57| B¢
ik 31.4%. 30.9%. 1.9%; 70%CRF+30%N AbHEIAEIR T
WP 2R S ECT FFP AT OIF A3, Fik—ik
HHN BTV R R BB EIERIN FFP Ak
FH>OIF 43 >70%CRF+30%N AbFE, @y OIF 4b
HFTY R R B8 T2 =T 70%CRF+30%N Al FFP AbFE,
H SRR B RPN OIF 4b3 >70%CRF+30%N AbFE >
FFP AbBE. 2% |, 70%CRF+30%N AbFEA BT A1
ARG A BRI, OIF Ab3A Bh T ML FE T2 i FR
SR,
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Effects of Different Fertilization Models on Paddy Water Environment and
Yield in Machine-transplanted Rice under Irrigation Adjusted by Rainfall

YAN Jun™?, WU Qixia®, ZHU Jiangiang"", ZHANG Luping®
(1.College of Agriculture, Yangtze University, Jingzhou 434025, China; 2. Xinyang Experimental Station of Agriculture,
Yancheng 224049, China; 3. Jingzhou Agricultural Meteorological Trial Station, Jingzhou 434025, China)

Abstract: [Objective] Machine-transplanted rice has the characteristics of young seedling age, long seedling stage

and heavy plant injury, etc.. Exploring the effects of different fertilization modes on paddy water environment of

machine-transplanted rice and rice growth under rainfall adaption irrigation in Jianghan Plain can provide theoretical

and data support for the improvement of water and fertilizer management measures of local machine-transplanted

rice.l Method 1 The field plot experiments were carried out to study the effects of farmers' fertilization practice (FFP),

70% controlled release compound fertilizer+30% urea(70%CRF+30%N), Organic-inorganic mixed fertilizer(OIF) on

rainfall utilization rate, dynamic changes of nitrogen and phosphorus concentration in surface water, runoff loss, dry

matter accumulation and rice yield under rainfall adaption irrigation. [Result] Rainfall utilization efficiency at the

re-greening stage, tillering stage, jointing booting stage and filling maturity stage were 17.5%, 100%, 100% and
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84.2%, respectively, under rainfall adaption irrigation. After application of base fertilizer and tillering fertilizer, the
concentrations of TN, NH*,-N and TP increased rapidly in surface water of FFP, 70% CRF+30% N and OIF
treatments, reaching the peak value on the first day. The average concentrations of TN, NH"4-N and TP in surface
water with 70% CRF+30% N decreased by 40.4%, 47.4% and 0.5%, respectively, in 30 days after rice
transplantation compared with FFP treatment. About 90% of nitrogen and phosphorus runoff loss in paddy field was
in the re-greening stage, and about 10% was between grouting to ripe period, and the runoff loss of TN, NH*;-N and
TP were 31.4%, 30.9% and 1.9% lower in 70% CRF+30% N than that in FFP; The dry matter accumulation of 70%
CRF+30% N treatment was significantly lower than that in FFP and OIF treatmentat the re-greening stage. The
proportion of dry matter accumulation in total accumulation was shown as FFP>OIF>70% CRF+30% N in
thetransplant to re-greening stage. The dry matter accumulation of OIF treatment at the mature stage was
significantly higher than that in 70% CRF+30% N and FFP treatment, and the actual yield was as bellow: OIF>70%
CRF+30% N>FFP.I ConclusionUnder the condition of rainfall adaption irrigation, 70% CRF+30% N was helpful to
decrease nitrogen runoff loss in paddy, and OIF was contributive to increase dry matter accumulation and yield of
machine-transplanted rice.

Key words: machine-transplanted rice; rainfall adaption irrigation; fertilization mode; nitrogen and phosphorus loss;
dry matter accumulation; yield
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