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Effects of Conservation Tillage and Balanced Fertilization on Nitrogen Loss from Paddy Field and Rice Yields
in Chaohu Region
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Abstract: In order to evaluate the effects of conservation tillage and balanced fertilization on nitrogen loss by runoff from paddy field and rice
yields in the rice season, field experiments were carried out for two consecutive years in Chaohu region. The resulis showed that total nitrogen
(TN )concentrations in runoff under the traditional tillage were 0.73~15.33 mg+ L, in which the dissolved nitrogen(DN ), as the main form of
nitrogen loss by runoff, accounted for 74%~92% of TN. The proportion of NH;—N and NO;—N to TN in runoff differed closely with the dura—
tion of interval between runoff and fertilization, and the different growth stages of rice. The annual variations of nitrogen losses by runoff were
obvious. The nitrogen runoff losses of 6.23 kg+hm™ in 2009, accounting for 3.46% of the applied N at the rice season, were two times higher
as that of 2.91 kg -hm= in 2008, 1.62% of the applied N. Although the uncertainty of balanced fertilization on nitrogen loss by runoff due to
the contingency of the rainfall event made it difficult to control the risk of N runoff loss, the conservation tillage could effectively decrease ni-
trogen loads in runoff water, and remarkably lower the risk of N loss by runoff. The rice yields of the TS, BF and NTS+BF treatments increased
significantly by 9.97%, 13.60% and 23.18% on average over T treatment. Therefore, the conservation tillage should be popularized for the
source control of the N loss by runoff from paddy field in Chachu region.

Keywords: conservation tillage; balanced fertilization; nitrogen; surface runoff; non—point source pollution

#& H#3.2009-12-21

EETE  E P X 00 U 5000 Xk H 3R 53 0 4R D45 5 TR ¥ e B 4 B R 4R i 5 R (2007BADSTBO6 ) 5 14 Bl 4 Bk it &l
(08010302160)

EEEN: £ #(1982—), &, ZRGH A Bt , BYERRT S 51, BB T AR 5 R A48 FR R . E-mail: wangjing0553@sina.com



F29EH 6

LR S 1165

SR E R RBKINEZ —, B X T
Fikt ok R hiniE A HE R A A R, E4AFR, BT
TN 2T AR B D g, 51080 e FLE
HhFIK R BIZK H %Ak, RIS B2 & LSS
KA BBK IR E BRI D S I 42 X 257
At SRR R R RY S N2 BE Tolk s Jii5 4L
A SO A TR IR TAEMEAR SR, BWIK IR
AR AR AE AR A TR IR TS e ARG
M0 ], KRR IE ™R B WA
B RBFSEIER , RV RS Y B R B RO AL
MEZENRZ —, mA R DEAESNKER 2L E
AV TATIE V5 e ) 3 i PRI, Rl TRT R 75 L A3 &
2 FEA LA I R R W AR s vA B, i AR BH T
R ys TR 6 35 K RIS BCR AR 229, BRI,
108 o YR Sk e o (5 R AR FH R B IR 2 B IR A
b TR S P de OB Y 0] R

FEH N ZF R HRA 20%~409%9, N REHEAFRSH
Ji L, I SR ORISR AR AR, A AR
BHTRRMTR SR, T HAAMER K TERMZm™, H
I, REHAKAR N ZBRMECS RRENIMREEEN
KFM, 5 —J5 ), ARVERS 48R B R 550 5E
I8 AR, KBRS FHE DR IEAIR B R R A
FIR, BHERARENBFENZ—E, EHEE
3, HERRNURTR TH0E, i 3 T35, mEX
TIEMARRGEIE L T AR, TENR, T
X AERURAE T LARSATE B A B 25 8 FERORS AR
PHBHERR, ER—IEA WAY L 35l L
GoAETT R bexl AP EE 15 Y A A SEBE S BT A4S
TR, X TREH N R RGN MR
FBERZWME"M (AR LE P75 N KF N AR
b PRSI R R ST T, [RIAT, G FORIP R ERT 1
AP . KR B AR B RS2 I S5 T AR5
P T MRP R E A VA ST N RN
PRGBS . ASCRAHIB/PXIREE, 5L 2 X
PR EREEEAL AR T RS N RMARIRRRE
LT T RGMBESE, B1E T EMREREEN £4£
TR TR EFMIREE, R RIPERHES ¥
ARG N RARWHRAEN, LR & 38t A
N B Bl T Y iRl 2R AR

1 #BREF*%

1.1 R XHEAR
RIES T KBE =15 & 347, b T EHW L

TR P — NS TR R E L R X
AR AB RS . BRSBTS 155 C,°F
BkgEsK & 1000 mm, B4+ 6—8 Ay, FITLFHEM
7226 d, - H B4 2218 hy IRE/NX 0~20 em 118
MEAIHETTN : FE 131 g-om™ pHOK L 1L 2.5:
1), BHLE 1698 g-kg?'. &% 1.24 g-kg'. WMA
60.49 mg kg™, 4% 0.63 g-kg. FHRHE 10.50 mg-
kg SRR 618.66 mg kgl FEAEH 245.50 mg-kg!,
1.2 R5&i&it

AR A K E AR, M 2007 4F 6 HEFXK
TR N E ER-Z/NE K-SR KRR E R R,
ARSI B2 2008 AFEFT 2009 AF B KRR . X565
4 b, 5350k : OB GERHE(T) ; O G E+FSFT
TR H (TS) ; @ F#jiti HE (BF ) ; @/ o ¥+ A5 #148 H +5F
R E(NTS+BF), 3 REER , eI A, £
JNXTEF 20 m?, et 12 A4S /DX PYSRE 5 em JRAGK
JERYHR , T #4HEER 25 om, #7520 em, B AR
Ui, 7EEL PG D78 ST AR b, DA (5 IS0 A T P 3 i AR 7K
o /N FR ()52 AR VTR B 1, P LAIEA TR ) AR
P 2 i RFMEK AR E RN %, #E L 3R
77 7 em A EHUKTEHHOK O ERE, £/0K
MRRBGET B O+ £ L 7 em B PVC EiH H
i AR RK TR AR KRS AR IIA] , B Rt —
JARUEAK , At B} [RIFE AR 2R 472y 3~5 em AYHE/K
AR, HAAE PR A5 2 A R SRR — B

N AR Fp R R E (46%N) , &AL N AR &
7 180 kg+hm™, B (P,05)75 kg +hm™2, 47 At (K,0 )90
kg-hm?, b3 1 54038 2 RABVE DI E— R i
R, AbBH 3 S5A0PH 4 FAES 3 A, AL EE
AR AR AR =4:3:3,2008 4FFEAERE B E 2 6 H 10 H L
4 rEEARETE 6 A 20 B B4 REARRE T H 13 H
14,2009 FIAEKE B SE 6 A 4 B L4, 4rEEAE
2F 6 H 14 H b4, MAERAE 7 A 8 A b, #8e
Ve R FEHE— R A . SRR A T , S8 )5 A HEKE
RS, BB AL R . 2008 £E/KFE
FAFTHIL 65,2000 R 1 5. 2008 4F-4b3E
2 54038 4 HESEREAT , 2009 ERG/NEREFT, KAEFT
BY A% 10~15 cm, & 3 000 kg-hm 2, Thfi LR ET 1
d HEMANK,
1.3 HRRESHH

BRI T P S B 2 B MR b KA, Ik
FPEURE, BT BOK AR 7 BT [T 5056 2, s H i A9 TN
DN.NO;-N.NH;-N, 7& 1 JANZREHNE, SR
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(Total Nitrogen, TN) R BiER A fb— 55060t
BB 5 |, 15 f# 25 A (Dissolved Nitrogen, DN) Hy 7K A
£ 0.45 wm WALIEBOL RS, WE TS BAAE R,
Wik 25 & (Particle Nitrogen, PN ) FJ¥E B 0 BL R HE BE IR
B MARWRE AR (NH -N)R HEeB ik k@
2, WA A (NOs -N) I B He 5% AT 28 50 43 S e B v
. AR MK BRI EIT BN BRI RSE AR
TR BRI,
1.4 BIEGIHSRAE

A EEL 3K, SREGIPSE, RA
Excel2003 F1 DPSv7.05 #E{TE3R AR 47 , 57 LSD
(Least significant difference test) FFf7REAE S50 25
SR EE L

2 GHRESWH

2.1 KFEFHE I BRI BE R =R 5
AT AR AR X K o E AR , 2 A0 B

R EMNBREZENN A, 2008 4K FEFE
[T AR 3 B R T A 4 9K, 2009 4RI F= A 3 ikAR
W, EWEMMNWERELSE 1L, RRENEZ DT
5 A TR 5 o P R BT T TR 7K VR B O o LA TR R [ T
(I B B Rl 43— K BT R, IR B dE i
1~3 d BYFETH
22 FELERERKEEIRRESH

2008 47 [ IR FEFAE S H TN 1 DN AR & 3% 2
2R 3, 2008 EREZ: N ALAE A FAL — KR A 1 &b
P T FUALHER TS #AFM TN AU & 36 B 4 A 0.73~
3.14 mg- L™ F1 1.07~2.05 mg- L™ Z 8] ,N fE4) 3 Yt
FHRALEE BF Fl4b 3 NTS+BF #2357 B 59 TN ¥ TG
Fl27E 0.75~17.50 mg-L™ 1 1.14~7.22 mg-L* Z |8l ,
A LAFE H,2008 4F— WM HE N HEAY 2 AL FRAR 3 W
TN ¥R AR B2 /N N B 3 WKHERT M 2 A4
ARFE, 2009 AEREZEALER T FIALFE TS WM TN AY%E
FE R4 BI7E 1.73~15.33 mg-L™ 1 1.80~9.03 mg- L™

& 1 2008 ££70 2009 FEFEEMERMENERE
Table 1 Rainfall and corresponding runoff in 2008 and 2009 rice seasons

A4y Year  PERUATIE] Rainfall date  f%FNE Rainfall/mm  425i& Runoff date/mm HEAEAE L Fertilization application
2008 21/Jun 86.9 42.1 KBODREEEMFEE 11 d; M@ 5 EENLEH 1 d
8/Jul 725 404 LB OQMERENLIE 5 28 d; ALHODIB A BENLIEHS 18 d
1/Aug 60.4 25.2 W OOMERIEFE 53 d; M HODBMER/FE 194d
15/Aug 80.3 50.6 bR OHERIEE S 67 d; MMHO@DBTRIEF 33 d
2009 8/Jun 483 263 LI OOODHEHEALIEEE 4 d
28/Jun 108.6 86.2 A IROOHMEEEALIE S 24 d; ALTEO@Dia /P BEALIESH 15 d
29/Aug 70.2 39.6 WFOORAIEES 86 d; M FIO@BHAIEES 51 d
%2 2008 EBEAELEZF TN F1 DN FikiRkE
Table 2 Concentration of TN and DN loss in surface runoff of different treatments in 2008 rice season
21/Jun 8/Jul 1/Aug 15/Aug
Ab ¥ Treatments
TN DN N DN TN DN TN DN
T 3.14+0.37¢ 2.59+0.32¢ 2.01+0.25b 1.65+0.23ab 1.62+0.05b 1.19+0.06¢ 0.73+0.09b 0.61+0.05b
TS 2.05+0.29d 1.8420.13d 1.86+0.16b 1.58+0.16b 1.72+0.07ab 1.54£0.04a 1.07£0.15a 0.93+£0.15a
BF 17.50+0.41a 15.86+0.29a 2.56+0.29a 2.13+0.45ab 1.72+0.07ab 1.40+0.05b 0.75+0.06b 0.63+0.03b
NTS+BF 7.22+0.41b 6.67+0.50b 2.49+0.16a 2.23+0.28a 1.84+0.10a 1.66+0.09a 1.14+0.12a 1.03+0.09a
& [F—4T AR R R R AN IEE P=0.05 K F £ 783 ,1SD,P=0.05, T,
& 3 2009 SEREFEFELAEEBF TN 1 DN RERE
Table 3 Concentration of TN and DN loss in surface runoff of different treatments in 2009 rice season
8/Jun 28/Jun 29/Aug
AP Treatments
N DN N DN TN DN
T 15.33+0.49a 12.66+0.55a 1.75£0.12¢ 1.30+£0.09¢ 1.7320.12ab 1.31£0.07¢
TS 9.03+0.31b 8.14+0.86b 2.01+0.23b 1.62+0.10b 1.80+£0.10a 1.46+0.02b
BF 4.55+0.51¢ 3.88+0.20¢ 1.95+0.22b 1.60+0.05b 1.70+0.10b 1.47+0.03b
NTS+BF 2.65+0.46d 2.30+0.22d 2.20+0.25a 1.90+0.09a 1.78+0.05a 1.60+0.07a
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28], 4bFH BF FIALPH NTS+BF 2 W& 1 TN e
A AEAE 1.70~4.55 mg- L' 1 1.78~2.65 mg-L' Z[d],
ATLLEH, 5 2008 £ AR Z,2009 HF—K M N
HERY 2 b FA R TN IR E R BB EZERT N
RE43 3 YOE A 2 AR B

K8 N R E AR N ik E 5 o5k
WE, AMRRY, BFEARRRRRESRA LA
I H 7K TN % 8 3540 5 (P<0.05 )M, A3 5 H
7K N ¥k EEHRRE (BAEARI ), K E 5 H
7K TN WREAESE 2 d BIAREAE , 4R )5 , BE& B R A9
FER T AGE 9, 7E 8~10 d [ ERaE , ik, 765
HEJG 8~10d Py, AniBAFE I N i 23tk R
FARK . 7E 2008 SEAEZE 4 AR, LIS 1 IR
o N MR S, W43 3 WK N AERYALIEBE FiAb3E
NTS+BF i 5 , FE B 5 BEALAT 1 d, LA FHEK N ¥
AR, AL BF FIAb#E NTS+BF 425 % H TN ¥
FEARLER T 17.50 mg-L™ 1 7.22 mg- L7 % T N
REAE R — IR PERE A BOALEE T FIALFE TS T 5 , MBS 4k
JERFETRIEA 11d, M HAmEA N KEFEZHE
%, BRWH D TN ¥R E 43 A 3.14 mg-L7 #l 2.05
mg-L7, 2009 4E75ZE 3 IR, WA 1 IKERH
TN WRER S, SRR RAELEIEIEE M 44,1k
A, ETRIZK AP N W BEEASAR s , — IR MERE N AE 4k
T FALEE TS £ TN B MR EE W 43 536 3] T
15.33 mg-L™" 1 9.03 mg- L, 4% 3 Ykt N AR 4b 3 BF
FI4L ¥ NTS+BF (9 TN (& B HA 4.55 mg L'
2.65 mg-L7, HAK KRBT R ATEMLE I, £ 1~40
FRAEFW T TN WEIT BN, HIETTLE SR, 2%
W N W 52 5m-H i Rt A E B VIR R,
B F RSB AT, N AR 2R X2 i N
W FE IS A AR R AR 1, N R TR KA
LI

FFF i X RGO N Ve B 5 i 2 5 W 2 7
R R, &R 2w HTAK 8 N
FERXAZ G N 725200, 2008 456 1 IRFRT A
AEEREFREHASE 11d, 43 TS S48 T M, 2
K B E(TN) F15 7 S E (DN) R o BIRER T
34.83%F1 29.03%, Ab¥E NTS+BF FlLh3E BF #51, &
A (TN) A RS A (DN) e BE 43 HIREAR T 58.74%F1
57.94% ;2009 4F55 1 IRAE I A EAEFEFRE H S 4
d, Zb3 TS 5403 T A L, 2 A B A (TN ) FMIES R &
A (DN) MES IR T 41.10%F0 35.72%, Ab¥E
NTS+BF Fi4b# BF 5L, BA(TN) FE#ES R (DN)

Y B4y BIRAR T 41.63%1 33.90%

FEFFVE I —F Sk B RREIRY i, 2L O/N i
=R ERTE, LR S T R A B R
YRR N FAr K, FE M E BRI PR AR N
PR AERF AR, AT AR T FHIEZK R Y N R,
PRI, e JFF— R 2 AR ] A RIS /KRB B A 8
BRI EEK N W, SRR R R H A
AR5 YRS 1408 F . 4b¥E NTS+BF F14b#E BF A
e, AR K TN I BT R S R R R TR A 5 2 A
P AERRNER, — |, D etth T H RS E R
BABEXE TAH A, AT {75 T /K TN ¥R, T 55
— T, FEFT A TN Y B A, TR A LT K Y
BAEE RS TN W BEA Ak . 410 F i 7k i
PR, ERFTE H B GBI (kY 40 d, BARETRIAFF
TR0, AFGFF AL TS F4b P NTS+BF H
7K A N MR R RS AT A AL SR EE S =, AT 379
WA N W ms R FTRE 2, EE Ik B S
FFEE R, B RO AR R R TR IR F5FF ON He
BWARAE , WA, 35 A ) T 2 A R
#hFE N IR, BEE A Y RIBET, BUE D B R N &5
BB 73408 F 1T BB K B RS FTA F 4345
TIEENAMEMEEA M, BT HEAMEN
BEJT. BAR XPIEHTR ORI N R K N
WERAAN, AR TERBEEEN . B85, H
I, AR MR N R RO HRZ A
23 FAAEERMRERREATRBRRESHT

2008 4EF1 2009 FE/KFE H N & Hi R A2 T & 7
fr UL 1 FIE 2, 0] RAE B, AREG 200 N B2
PR EZEF R, Y HBHESRMET , 2008 450
2009 4EREZE N BRI RS54 2.91 kg-hm? Fl

a
750¢
g @t
=)
% 6.00} @Ts
- O BF
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& b
& 300}
ol
K C
B 150F - b pda
: N E R habsba b n
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Figure 1 Loading of N loss in surface runoff of different treatments

in 2008 rice season
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Figure 2 Loading of N loss in surface runoff of different treatments
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in 2009 rice season

6.23 kg-hm?, Dlizhh 425t N & 180 kg-hm? 1+8.,N
HIFE R BB GRLR SR B x 100% ) 43 31K 1.62%
Fl 3.46% (3K 4) o FELLAGAERBATI S BB AHFIA
R ZROKAE ) N RFR AR N 48.15 kg-hm™9; H
AR GIS EARFI N BRI WAL &
B, MEAFEDEEEKEH N ZHRRRR A
2%y 35.26 kg hm 21, \AIAI 2 a BIEIESRE , FIiX
S X N RAEWMMAR KA, SEBmsERE
£, X ] RS P R AR BT A BEAR KT DA K A B
K. Ab3 BF FALST 3 KHEH , 2008 S0 2009 4E55
ENERBIMEERESHH 9.21 kg-hm? Hl 3.55 kg-
hm?, Fi5k BEFHIH 5.12%F1 1.97%., 5% HBEHEL
T AL, ZKE N AR AL EE BF 2008 4F N ik
AN T 216.26%, 1 2009 ££EHI)R> T 42.92% ,N
RE B 43 YR e F S F N AR 50 3 2k 52 i B A8 A
Mo FIAZ000E N (AP NTS+BF 5403 BF ML,

REAZIR/ D N RATIR , B I A IR s e AU
24 AESABRERKEEBEESHT

HEAFZ ESBEH KRBT 2% TN M
RAFEFRASR(PN) FIERSE(DN) W, Vi
AA (DN )VEIEH A THLA (DIN) M EAB ILA
(DON), H:rh DIN 4235 NH;-N NO;-N H1 NO;-N %,
B R R AR YRR - BB 3741

AR TR NO-N S 2K, ZAi,
FTLA NHi-N+NO;-N=DIN, FEHAERMEEEERH
FRB e W M A, R L RS T —
2 3~5 em BHTEK, BELMETHRZE L RZ MK
HEFT, BHAyEpRIEAS R PN AR
A BEAKIRE) N 212 DN, 3% 5 fik 6 Bnry 2
2008 4EF1 2009 R A F A HRFZ RS TES
N Bt 7 Eb 51, 2008 4FF1 2009 4F423H DN TN AJEL
B4T B 74%~929%H01 75%~90%, NHi—-N H1 NO;-Nff
i TN Y Fo 48 8 Fe ik, 2008 4EF1 2009 4F NH;-N
& TN F 4 43 B2 6%~T7% F1 9%~59% ,NO; -N 5
TN HB2 B 5%~69%F1 12%~67% , e Ho 5l K A 458
KA 5 B 543 i e AT st [ 1] B LA S Ve 4 AN )
BB R, 2008 4F5E 1 IR & A 7EAL IR BF Fisk
P NTS+BF {38/ BERE MR B, 2K $ DN LU
NH:-N 3% ,NH;-N § TN Hefi] Wl 4350 = 15 77% F1
62%, 1 NO;-N fr i TN He@ill b, 203 o 5%Fn
15%;2009 4FRY55 1 7= 3 R A e SRR MBS 158 4
d,4 DMAEFH AT N B NH;-N 43, NH; -

R 4 2008 70 2009 E/FEAR LB REREA T K AT X ZH

Table 4 Loading and coefficient of N loss in surface runoff of different treatments in 2008 and 2009 rice seasons

2008 2009
L Treatments

T TS BF NTS+BF T TS BF NTS+BF
AT N loss/kg-hm™ 2.91+0.15 2.59+0.17 9.21+0.04 5.09+£0.10 6.23+£0.19 4.82+0.22 3.55£0.35 3.30+0.11
Wik BH Loss coefficient/% 1.62+0.11 1.44+0.10 5.12+0.02 2.83+0.05 3.46+0.10 2.68+0.12 1.97+£0.20 1.83+0.06

R S5 2008 EVREFFLEMMREREHSEA G
Table 5 Ratio of different forms of N in surface runoff of different treatments in 2008 rice season
b3 21/Jun 8/Jul 1/Aug 15/Aug
Treaiments DN/IN  NO;-N/IN NH;-N/IN DN/TN NO;-N/TN NH;-N/TN DN/TN  NO;-N/IN NH;-N/TN DN/IN NO;-N/TN NH;-N/IN

T 0.76 0.58 0.12 0.82 0.57 0.10 0.74 0.64 0.06 0.83 0.67 0.12

TS 0.80 0.56 0.15 0.85 0.49 0.19 0.89 0.66 0.09 0.87 0.56 0.15

BF 0.90 0.05 0.77 0.83 0.61 0.12 0.81 0.69 0.10 0.85 0.64 0.13

NTS+BF 0.92 0.15 0.62 0.90 0.60 0.11 0.91 0.65 0.07 0.90 0.60 0.10
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Table 6 Ratio of different forms of N in surface runoff of different treatments in 2009 rice season
Kb3E 8/Jun 28/Jun 29/Aug

Treatments DN/TN NO;-N/TN NHi-N/TN DN/TN NO;-N/TN NHI-N/TN DN/TN NO;-N/TN NHI-N/TN

T 0.83 0.12 0.57 0.75 0.61 0.09 0.76 0.55 0.13

TS 0.90 0.13 0.59 0.81 0.61 0.11 0.81 0.59 0.14

BF 0.85 0.20 0.48 0.82 0.57 0.13 0.86 0.69 0.11

NTS+BF 0.87 0.18 0.51 0.86 0.58 0.15 0.90 0.67 0.12

N 5 TN B 43 51 3k B B S 8 57% .59% ,48% Fll
51% ,NO5-N Jir o Lb 3 I 43 511~ 12% .13% 17% il
19%. X FEJEF o, MRS BB JL H P9, RS B B
JKHH N FELL NHi-N BT, B Bk B
A B T BRI R W R A R B e AL
FEEIRETH X N ZE YRR IR 155, Tk
B/, BBk A DN F2 0L NHI-N F ¥, i
AR AR AR AL BE T FALEE TS SR 2008 4
BIEE 1 RN, Y 5R0 1 AR A BRI, £k
DN FZ DL NO;-N J+, HIFHgER, —H
NHi-N VE R FREFH A R =4, 78 H 7K 13
PRSI (B BB, TERENESY 8~10d SR RP
R ZARMEAKOE; B—J5 T NHi-N 25 + e Fiks Fl
3 e A R o 1 R T LK R i e IR e L -8, i 2
TEREAE )G 81 NH;-N R 5 B RK IR
2.5 FEEBKEEENT

2008 4FF1 2009 4F AN [F] A H A K FE = B 5 TkL
EIHRT, WTLLEH, S T ML, b3 TS.BF #
NTS+BF /KRS = R ¥ A AR E A3, Fygigr=
WE BE4Y PR 9.97%.13.60%F1 23.18% , 7 £/ Wi
B, P RERREEEKT, A3 TS 5403 T AL,
2008 41 2009 K FE - B FIE M T 12.25%
7.68% , FEATIE H 2 B LARBIR S K R =, R R mT R
=, e HEENR TRALESRGN L#ER,
[ B S S A I S AR SR B A R
BKRES AT REARRE IENT RE K. A8

BF 54b3 T 4t , 2008 4FFI 2009 4F 7K FE /= & 41 7
HINY 15.37%F0 11.83%,, FHEtiAC A W E HE K
R =i, HIRE AT RE R, KRS N AR Y 430K it , 35
BV KBARAETIHN N ZNFER, aHTEREE
BRI RFFFRLS N &, THEREIEEZ A
“—HISR” MELLH B R AR N R B R
BLAYRE S, B BUGHIIE N ROBIA . ¥R sz
B KB o S Rt ARG N L 3K Ay, Bl b T PR
b e u s £V (1 ) RN e o R
FENRE —BTE 10% LA b ARRIS MG REH, A8
NTS+BF 5438 BF 4f H, 2008 4EF1 2009 4F/K FE =&
SR T 8.88%F1 7.98% , Hifm B HikE B E K
Yo ArHTHEE AT RER BRI KRB R KA %
WS EES  TOR Y BENT (B 4, B FR I FE D R
H L, AL, ANTREBR S KR &,

3 itig

A N FRFR B0 ZUIE R R R R — 1
HE T, 2T AT A SRR Y T
W, FRET R E AR M B R4 & 8 B RONIF 224
FHBREMBRZ—0Y, TIPS N B LHE
BRAs N ALY e R RN A A TE N R AR
AR BRI R, XS R T 5
RIAHL CRITCHL N IR IR . — B = , kA
TIEAE LR C/IN>30 B, F2 R A IR Y%
BRA N B EER . ARBRBITaRERY

R 7 2008 £70 2009 ERRILBHIKTEE
Table 7 Rice yields of different treatments in 2008 and 2009

2008 2009
Tre?t:n}?;nts =& Yield/ AP Yield increase/ “TRIEE 1 000-grain weight/ FE& Yield/ 7= Yield increase/ TR E 1 000-grain weight/
kg-hm™ % g kg-hm™ % g
T 6 732x157c - 27.73£0.58b 7 226+138d - 27.78+0.69b
TS 7 556+162h 12.25 28.19+0.37ab 7 781x109¢ 7.68 28.31£0.75b
BF 7 766+105b 15.37 28.70+1.03ab 8 081+220b 11.83 28.95+0.76a
NTS+BF 8 456+179a 25.61 29.06+0.23a 8 726x152a 20.75 29.09+0.60a
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— RE B IR FE AT LA AR K R i A o AU Py 5 1
7K N YRE, SHE DR WK, FRARR N TRy
R AR, R EE R, LR PEA S
BRLZEEHEMRIEREFG, 52 C/N MR, et
T A e R S R, R T R R e
N EMVER. BN, B3R -G 3R N
4 I RE -t Rl b 1 UK REFE RIS N B 54
R WCRE ) 5T B | M AR St - R A A S
WRIRK N R R EEFNFEFTE HRIHT
HIHIK A K, PR R KR ALK, X2 R, 7
FEFT B IR RIS A — X KRB AL R AR R
MEFHEHERF CO, 5F; 50, F5FF O/N B 1E /8
PR R4 I LA S5 4 2 X R N
AITEG , NTITRZ MK RE A0 IE B AR o (B ARG A
FREERKE , FEFHE H A BRI K RS AR 3
B ATRT LR A 4 1 58, AR RS AT 3 B it T
A2 JHE B T A S KR A N 34
ok, AR RS FTIE B K, vl REF= A (98 HLIR
1 CO, U BE H L3, S /KR B AL R R = A HH 8,
BIFEENE ; 5940, 8 v] BB S 2 K 1 AU FS P8 B 42
=T N BB RESFT N RIS, et
TABHAERKES

N AR5 Ui , MoK RS A BiLf R, 2 Bl HE
7K R 5 A e e it L R, I T K RS A R A 5 B
N RROFR 28 TKREXT N ZWl, A F TiE
RERL AR AR RER =8, WIRBERE M ERE
YU N A B TR E K N RIOREWRE, b
THRAAFA N ZEHAR ., W0 2009 FREBHE 1K
PR, IR Ay 1 R R K R R, 2R 7 35 T S A
N E#HK. HHTFERBEARERNE, D EGBERA
T, K N ERS H HEK N RE=4 %
WUEAE , B4R 2R KU T SR M AR 511, 4m 2008 4FR%
FEAY Ut N AL PR LE— YKt N AEAb PR BT =41 N
RERFMEBRIZE ., il N B DL AR5 -t AR a8 ]
BE X A% FH K N BRI EMAIER, s m N
RRFBR R, FH, 5 Y FGH N 82 R re e
FEAERIE/ R N Z2ERNA SR EZ —,
4 ZHig

RS R B, EWRHEUKRS HEE G
TRERMS TN (Hk BEVEEZ 0.73~15.33 mg- L7,
DN ERELKERAMEERSE, Ad TN §74%~
92%,NH;-N 1 NO;-N fif & Lb#il= R i K, FE S

T - H AL A E] (B R LA R AR A RAE B A . A
REFHRBFPRER AR, 2008 4FF1 2009 4243
A 2.91 kg-hm™ F1 6.23 kg-hm™, J33 i i A& 1)
1.62%70 3.46%

B TR SR AN, FEEIEY N REWR
PR R MELE A M, 42 00 I 28 RUBSE AT A4
il BRI HERERE A R IEIR N AT IR A, N
REIARIERERKIB/N

5 T A-PRAH TS 4bBH  BF 4b# A1 NTS+BF 4b
FROK A = Y38 7 18 40 R 9.97% (13.60% Fi
23.18%, 7" B E TR BEKF
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