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BT AR , A B U B Al A 38 7 U, R i MK ) 7 R A s At T B AN 4
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WP B, NEAERBRETRERE, B RER”; (4) MIBREX . EXH ' SBERRER
MBS TDP RabEHREH, SR ES 0.75 &, EBMR, HRIAATAE NEX 6 x 6 +,A L

AXKEFREHEER, KR AERHE N5 EMT,



374 + - | = ® 7 20 #%

%1 NFEHEDERBRELFOREMR (N &7/H)

Table 1 Nitrogen fertilizer (urea) trcatments for the field experimeats (N jin/mu)

AR (RS 4 8)" C REREMURE A4S
WA Early ricé (Guang-lu-ai No.4) Late rice (Guang-lu-ai No.4)
) Like3 ﬁiﬁﬁfnﬁ &Eﬁiﬁmﬂﬁ sRE|XE RIAH|£# E|RERE |2 % B 4t
Time and %5 i (5 A (6 8 R (%%Dﬁ (8 A
method (52§E|) 20 B) 27 8) 21 8) (8}135) 18) 6 8)
. Top- Top- Top-
of ap].)ll Whole L[Sﬂl;aclrlow dressing | dressing | Total| Whole ,Sal;'aclrlow dressing | Total
cation layer mcorpora- a ac !aycr incorpora- a
i tion or tillering panicle incorpo- | . - tillering
incorpora- point smge initiation ration p:il:llo stage
Treatment tion at placcmend stage “l h placement
ploughing| before PIOUBNING] 1fore
time lfansplan- time (;ansplan-
ting (August ting (August
(May 20) | (May 20) | (May 27) | (Juae 21) 1) l(August 1) o)
HExE 0 0 0 0 0 0 0 0 0
No N .
NEER . 0 7.9 7.9 3.1 18.9 0 7.9 7.9 15.8
Split
application
. PBREN 10.0 2.0 0 0 12.0 10.0 2.0 0 12.0
Powder, 'deep
application :
RRE 0 12.0 0 0 12.0 0 12.0 0 12.0
Supergranule,
deep
application

* BIEREMEIL% 27.8 1B/, MY 40.3 Fr/mfE .
27.8%100 jin of pig stable manure and 40.3 jin of supcrphosphatc per mu were used as basal fertilizers
for the carly rice. .

= EEWEEEX .88/ EERE.

Only 27.8%100 jin of pig stable manure per mu were used as basal fertilizer for the later rice.

BE2TEA, RLEBFEELE 1o

M, EERGRGTEN THE 487, HIEBT 1979 5 A 21 BIER, KTE2.7x4.5 ),
7 A29 B, AIERBBRE, 2/NXRTBHHAEYE, #TTREBAR,EFERVT s A1 AR,
PRTTEE 3% 4.5 <, 10 A 24 B,

(=) pEFp@EENERR"

EXRMNMXEHMEART. KRENEHEEOREL, HFEL pH5.9, AHE 2.58%, 2K
0.151%, RRLEA: (1) FAHEEEX, s I RS 10 FREAH 20 FERE; (2) 2REER,
ERENERM L, SREARE, ARY 15 fr N/a,XHEE, RERREE 1/3; 3) NERK
B, ERBRITAALRN, A& 15 7 N/E,FANESNERRARMAR. St ABLIMY“RE?2 57,
6 R17 BEBR,KITE 3%5.5F, 11 A4 BIlEX,

(2) UE\ORERAD "NBXR

ARRRENERARRER—HE LRANAR. AEBOESIXRROERER, RiEARERAPL
X R, SR MEEEA "N RICRE S BIET R IRE, ARSMKRBAK LM (% 2). MEZH
HE 30 BRI U B R A+ Mk, SR8 4 o RUMBALTR B Rrhiley 6 BRAL. Y

D kB RARREE LMK SBEE— 0T RN %N, :‘EE%HEB‘J..'?‘&I:EEK&#DE?HH’M@
KAELHEON R AXKHENRRERE S X B,
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Table 3 Efficiency of fertilizer-N in increasing the rice grain yield
as affected by different application methods
~ W  |ETERMS| Rt
aow | onom | ER LS | B SN
in/mu . .
Cultivar Treatnent Grain yicld | .. g:_";lrﬂg efficience of
jin/mu % fertilizer-N | fertilizer-N
LN 1.8 661 — - - -
No N
SR 789 128 19.4 6.77 100
Split application
WMESR
Early rice in ﬁ%ﬁ;ﬁ 828 167 25.3 13.92 206
double rice deep application
cropping system NI 816 155 23.4 12.92 191
Supergranule,
deep application
59% 33
L.s. D. 92 6
AERE 583 - - — -
No N
SRER 675 92 15.9 5.82 100
EER Split application : ) "
Late rice in ?ogﬁ;m 670 87 14.9 .25 5
double rice deep application
cropping system o B AS e 689 106 18.2 8.83 152
Supergranule, .
decp application
5% 45
L. S. D. 1% 62
ARRE 1244 - | - -~ -~
No N
MEN 1464 220 17.7 6.34 100
+ Split application
B EHR B 1498 254 20.4 10.58 167
Early rice Powder, ,
“+ deep application
Late rice REE% 1505 261 | 21.0 10.88 172
Supergranule,
deep application
. REXE 1112 - | - -
No. N
RERE 1217 105 9.4 7.00
Late rice in Split application
single rice b4 3., 1143= 31 2.8 2.07 -
N Supergranule,
cropping deep application
system 59 49
L. 8. D. 1% 74

* HREHRER, KRR,
The yicld was effected by lodging.
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RIRCRER "N E£EN 5.47%,
ARBARNMZRRAKBBETRIAGK, HEH7=, AEANKESBINES X KRB |58
e HRE. "N HEANLZRS T ARRIKECSET, "N EEREH e Rt EKiE,

=, RBRERSHE
(=) FEH T AR AR =R

ABKBHENRRHBAERETERIITE 3. &3 E2VEAREDEmE
BT KRR, BRRER Y ETRRES S AEE RO R E AR, £
B, BEREXABERERGEA =R ERAKR, B0 R 55T S RERX;
EEERD, REX AR ERAEE, HEEE MR NERK. 362
BKBEH, RIPARER =R B (B 1505 ), kA MBERKK (41 1498 ), 4 %K
i BB X R M AR L PR AN Y BRI ML I T 4 1/3, (AR R A 1464 7o X =F
HifE 5B T HORAE, HEFREXMNBHBPHMERSE 3% 10.88 7. 10.58 FFF1 6.34
Fro RBERMERIN R MM 55 R RERMLE, S3H4BRT 72% F167%, HAZE
PN X W B R R oh, S BRI BB R MR 2 I & B IR HE A 5 3, BB IE X
W=, 1 .

HERBRRT, BEXOEA R EE 1112 7, R IRK B+ 8E 585X
AR R RN R R R — A R AR R, KA M X A RS HhR S A e
FRERIR , T4 MR X ok tH AR, NS BRI RHR = B IE T2 REEX .

%4 BEZBHKBER (THER/R)

Table 4 Rice yield in microplot experiments (dry matter gram/microplot)

WO B|E OF R |NERIEFE | SERE

Early rice in Late rice in Early rice Late rice in
&b o | double rice double rice + single rice
cropping system | cropping system Late rice cropping system
‘Treatiment
s | ®m | s | 8 sl w5 | o=
Grain Straw Grain | Straw Grain Straw | Grain Straw
43 ¥R He BB 45.6 31.0 28.0 36.0 73.6 67.0 55.5 64.5

Split application
40.9 28.3 28.9 37.3 69.8 65.6 — —
Powder, deep application '

R 48.3 32.5 31.5 42.0 79.8 74.5 63.1 75.9
Supergranule, deep application - .

~1wn

<o 6. 4.5 .2
L.s. D . 8. 6.2 3

1
1% 1

M RRHEBES RN REFLENIREPHBEL . MXARETER
AN B SRS B R ARSI, R R R A P S R — B, B R R — B
fEREERE ERRFERBR ARG ENEEES WK+ ERTL, NERESRH
WA REREMX AR HHES, C5RERBER SR ELHEL, IZBNAFRER
B R T B A, RN ER M B RR R R R,
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Table 5 Amount of nitrogen accumulated in the aerial part of rice plant and
efficiency of N taken up by aerial part for grain production .
ERRE& (Nijin/mu) | BERESME ) HXOES
= I g = Nitrogen amount B B EN% Yy 8.
5 accumulated N in straw in (jin/N jin)
Cultivar "f'reatment terms of total Efficiency of
a N B &4 N in the absorbed N for
Grain Straw | Total acrial part  |grain production
RExmp 7.31 2.64 9.95 26.5 66.4
No N
bigid 1 10.31 3.60 | 13.91 25.9 56.7
B E Split application
Early rice in BREE 10.31 3.82 | 14.31 26.7 57.9
double rice Powdc.r, )
cropping system deep application
NAER . 10.79 | 4.42 | 15.21 29.0 53.6
Supergranule, '
deep application
EN: 14 5.90 1.94 7.84 24.7 74.4
No N
8.54 3.70 | 12.24 30.2 55.1
. B % 8 Split application
Late rice in YR 8.52 | 3.49 |12.01 29.1 55.8
double rice Powder,
. deep application
cropping systcim
N AR N 9.21 4.10 | 13.31 30.8 51.8
‘Supergranule,
“deep application
R 13.21 4.58 |17.79 25.7 69.9
No N
18,85 7.30 | 26.15 27.9 56.0
L f L Split application
EEB B IEE | 18.83 7.31 | 26.14 28,0 57.3
Early rice Powder,
- ’:‘_ deep application
Late rice NBEE 20.00 8.52 | 28.52 29.9 52.8
Supergranule,
deep application
AEEAE 10.00 5.83 | 15.83 36.8 60.4
. ﬂ§&ﬁ ‘ No N
- Late rice in . 3 12.50 8.89 |21.39 41.6 48.9
. . Split application
) single rice ‘
cropping system Suﬁg{;ﬁzﬁk, 11.39 9.17 ]20.56 44.6 47.8
deep application

(=) TR ETAREMR KL RMBBR YT R

M s A, M REX (REERR SN RIX A EREERE) KRt LB RRAR
ENER GEBNAEREE DSR4 9.95, 7.84 M 15.83 T /i, iR AH#E X LK
ReBEeuLE 30 TARUERZ TR, Weflh LM ERE R £5 5
X239%, 1.88% R0 3.79%, M 5 EWEH,.EEFKBRAR P, NEFEEHRERS
PRI R ERET R, ﬁﬁﬁﬁ%ﬁﬂiﬁﬂi%éﬁiﬂgﬁﬁ${u%‘ﬂzk% i3
HEROBAEFRERAHHE THROES,
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SN REREREIRL A, SERITE TN AR R & TR ARR R & X
MUX s MER. £6 M THXABHEFAREM EHRAREEURRE N 24
RUFHRAKRELD R R P05k EHRERMN L8R (S LR + RO R
¥B@o MERer L, ARPARBETEFERNABEHRAEENERERET KB
HRERRUBOAR . RO —RK P RRE LT &E T ABRECEE 138 (R +
I MAMBRBRADENZR, MRBCREREBINERABENAH. BEE
H> NERENERERBFHR, NIERETRREWRRERSRS, RN LRKHIR
FEARSABRRRABOERBRS, RoNBRTHERERTREEDSREEER
BB HRR, X SUEKREN RS RE —BH,

% 6 WXL chK R AEE M AR A

Table 6 Utilization of the 30il-N and the fertilizer-N by rice in microplot experiments

KB LR IR SRR 1
-] B [ (N%rjgg/eff)m N from the fertilizer N from the soil
Cultivar Treatment pa:l:co[?c:il:cl
plant (mg/ B/ % 32/ %
microplot) mg /microplot mg/microplot
MER SRR 1021115,?' 283413 27.7 738413 72.3
E«?:rl:blrclc:icl: BER K 905439 14447 15.9 761145 84.1
cropping systemi KRR i 1066447 344415 32.3 722447 67.7
BER 51 X% i A 792415 15445 19.4 6381415 80.6
Late rice in BIERKE 787417 16546 21.0 622413 79.0
B 1}
cropping system NIBE 1011426 40647 40.2 605425 59.8
LPERE 2 R FE IR 1357449 20548 15.1 1152425 84.9
single rice
cropping system NARE M 1559451 29448 18.9 1265+ 44 81.1

E: RABER XSx.

#eHERERY, KBIRRARREDH MR LM+ ER RN R ER RN
RETERR, EXEMARBRETETABRKRERRENSDNE. WNERETK
BREORREARS, W (RE8+#%) BRORBLEERRE . BEF KB
EXRRBRGETHLSE (REM+EE) BROBBLRLHLEIT, EEBHLY
5% ERERBNYN 73% ; ERATRBHLAN 83% MHER, EFRMNBXES—RRK
RENRELL ENBRTEFEKBHARERE 2/ U LEH RO, MARE
BRI RREHREENLEL NEBEERE,

(2) KEFERKAHNNES AR DEOHS

SN RBREREN SR ABOENERFIARER (R 7) &9, RAKR7EME
AN THREHEARFAXRAREENAR, REHRAE: (1) NEXETHRERR
R R, ERTER, RERMBERMD I 57.4%, 67.7% F49.1%; (2)5r ki
B b L PR AR R R SR R P R G, ERT BB R B RS S B 64.7%R1 58.7% 5

P,
e
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(3) RBATERNHER, B R RE KBS KRS ER, SO RN Ax
YR, TR A WER, AN AFR R, B E#T 30%,

BREEENER VB EMARERE. ARARWERRE: WIEB—24.0%;:5
BB —286% (% 7), RRFBEAE LM E A "NHHCO; 1ER B £ ZF /Y 23
R 18—30%, R4 24 %1%, HEWRARBELHBEAZKANERB LNGHEREER
RO EEFFER 37.2—37.6%, kK 40.1—43.5%50, BAR, LRAB BRI, &
KL RABEREE, TREHEESFAR, BESNEERA, MEBERENRERN
FAE— 5 R b R G e i — 24, 545 50 5 T AR I8, 3 16 B o o S % e o M B o o it

ERZERD, RERENERAARE YR AENRK, XTHEEIERBToRER
BIEAYFI BRI EFTER. ERFRD, BEAKYBENARUEL S R EEAE,
AR EESF AR ESTEER, R EREEEER LRV ESREL, REE
BRI ARNERBENERLENR. F7BVNEEEABH L TERNWENEES, &
SRS, TRANERL EERARWEREY 70% SREARH, 430558
EREE, MAFHRBELOERRES. bRk L ER¥, MRS REX
ARLUFEHRES ErhayS B, B AN BN T EEEm. FREERIESE
FEREA A A AR b A L1 2 AR R 43 RE AR o R N A A e 5o

(BREHENKBEAN~BRARERNES

ERMEB LN ARBRETETRABERBRETRE RAEEHRAEHEXR,
AL BERG, EE BT ER GO R E BRI NS, B0 ERN, eIk E, 2
HAD RS AR ERES (R 8)o REPRUANBREEAFIABELNHER, X
WA ER YRR E A T RRABKBRKE RS, BER—EXLWIAEBE
Ko ¥MABBERNWEARRE, BRELMEHHFERELARMFSHARRN, BF
BEER, RERRTNASEES, ERMHNE, ZELBENHERNABIES, 46

x5 NERHMBSRNR

Table 8 Main performance of early rice plants as affected by different
methods of fertilizer application

SR (6 A12H) ZEP (6 A29R)
At vigorous tillering stage (June 12) At boot stage(June 29)

R U e w | 2 s |eswssws| 5 & | emks | emtma
“Treatment (cm) (ecm) Average No. (cm) (cm) (em)

Height of Stem of tillers per Height of Length of Width of

rice plant diameter plant rice plant sword leaf sword leaf
ARRE 36.6 0.53 0.50 47.7 17.2 1.1l

Q

Ligvdictid 40.4 0.58 0.56 53.0 17.9 1.24
Split
application
HER K
Powder, decp 3.1 0.65 1.04 57.6 20.4 1.40
application
B
Supergranule,
deep
applicatlon

43.2 0.60 1.32 58.2 21.4 1.43
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Table 9 Pertormance of matured rice plants as affected by different
mcthods of fertilizer application
B OB BAENM - A FHRE [ BHR
£ B | (em) | No.ot | SEEE | (g @ o
. ® ) Al Height panicles N_O' of Proportion | Weight per No. of
Cultivar Treatment of rice | . per Brains per 1 of blighted thousand pa;:les
plant hill panicle grain grains plant
B OE B AR 66.1 5.40 68.7 12.7 22.42 1.00
No N
e v SRR 77.4 5.75 84.0 13.1 23.00 1.01
Early rice in Split application
double rice ¥R 78.7 5.91 80.8 16.8 22.50 L
cropping Powder, deep
system application
BAEZR b 79.7 6.25 1.8 21.1 22,27 112
Supergranule,
deep. application
R B AR 59.0 6.35 53.8 11.3 23.20 0.96
No N
REH 43 R 56 AE 65.1 7.50 51.2 13.4 22.00 1.19
Late rice in Split applicatiou
double rice BICTR 5 65.6 7.87 53.1 14.1 22.80 1.11
; Powder, deep
cropping application
system £ BB 65.2 7.90 53.7 14.3 22.00 1.19
Supergranule,
deep application
i — .87 74. b 2578 —
8 ERS Z;B?’zﬂlgﬂ 6.87 74.1 6.3 8
Late rice in SR IE IR - 7.56 76.3 7.8 24.98 -
single rice Split application
cropping BAER R — 7.86 70.1 9.2 24.54 -
system Supergranule,
4 deep application

W&, RUNEEESERRHE, BX FRARKIENRI, DB 2 RER 0] 54
B, THRERKRE TR (R 9. ZRPRRHRENARETHRRR, TRANE#E I,

=, MHMEERX EELT A ANER

(=) ERRESEAR

ARBRDEXBRARERERH, EER —BARFVUENB BN L, &% 8A
B RHABMEOVEESE . BRENERARF S BT, BMABERLEN
AERE, RREFNEADHN K, FEETKBEARERBR-OME, HESWK
FEBHEMOEA. MABEREFRNARRE, FN XY 87 E R H R HEIE
B, B—Romar, £ TR, ABREEEY 20 T, HhXBoXKELR, RF
B 1/3 RAEK . BRRY, EERBERT, 85~ T i8R R K RREF AR
K—BALHT 6—7 T/, B BTHRM X — B 508 e F K SR {28 18 AR R F R
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FRRAXET XM R BT, EERBEEERORERERS A™E BFEX
BEAEBRBHMAESOXR”, Rttt 5EERYE X,

() XA ERUERE

BR R R RE R AR bR Rk — TR BRI, R/ BARR kBT
ke BRNEHTHE, SRELARTIER. NEFEHTEARMESRERE,
1977 EEBMANERE LSBT TH. EER, BARROFSIAERtbEFER, o
HRRES R B D ORER KB RFS, YRS REEREHMs, FETRENER
R RRFEE, 3l E AR AR RN TR, KA T BEOHESRY, FX,1E
KEALE RS BTSIA B — MBS R RS Ho

tHR R MEEBT R R B, BRI R ERERD, FARRE, B 8o Ea
BEATRIEEREABEER, RAS KOGt AY, BibeE4E R R RS TR i
B, 6 B RE M RR B AP S B R, A S R BT RS, NER LMWK
HEREFERI, REREN FHERL S REEERD TH 1/3, EHA M, ABYE
BPREGEE “—BE”, BEREFMNBRES—BHEREL L, HERESEREEE
10 f N/fEE#, KELREHE-SABNREERATE, YEFBYARRURE
EHAIFRE YRS, STRER KRN E, 1R % £ IR, SR e B S R
HATRERBA AIFN R TREEN. SREMAREERRARE, #ARERPEHNSE
BAPEREENEE, A CETE AR, REBEER®E, Hih, MERIABR
R 2 RS 4R 2k R 5 T 2% R, L R M R BE R B iR, = R A R HT

BRI B R AR X TR T RS 3, B4R R AR IE AL P i A 7= 43t o B ke e FE L R
o, REREDHENREREER WBEE EXBROEM I —SRERE. &
DA ok 2 i P TR R o g 2 T, S % M e IS 0 R 0 D BRI R AT e, & BBk AR
b, EIREE ST, DR BT WAL 5RA, “REEE N SHER"E
BRREREHARWES. EREX-AEN, BEREATEEN>NEN,

(2) UREF —HL"REENERN RN X

KREREPEKBETRNERNG ERARZ A~ BB, XF AR LR
RN A F AR RN FE BRSO ER, TE— 35 8 Y KB 8 P AL AR B Ao iR
Brha=RHERE S i, £ KRB S BIER K RBARBA G e, Rt I EEHIER
“—MESCUHERE . BT STEE SRR, BRALIE R MES , 15 & AEAZE K R4 K B H1FIE IEAO1L AR
ERFFARRMREA (— < 30%), o KRBEK I ARLRE, BER RERH(—
B> 60%)o MR AEEFI FRNAEER, BB &/ BITERER, EE S e, Erh
APABEFRELBING, BOERERR, TUER SR KBR, MEEFHERE,
BiF R RAERER, TE RN, RBR e, RIIELAHE, NEREHER
18, K A3 2 RO BRI P e R AE B B TS 10— 14 K7, Bt E R, RBATERBAT #4T
BREB M, EF R & “BT BB " r & P K RS R, BE R i 5K BB P e B 2 1R1 R %
AFENAFNEX BRI ABIEEENRET, AR BN B RRBEA L RERE
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RATIONAL USE OF NITROGEN FERTILIZER FOR HIGH
YIELDING RICE IN SUZHOU DISTRICT

Chen Rongye, Sun Xiuting and Li Arong

(Institute of Soil Beience, Academia Sinica. Nanjing)
Pan Zunpu, Chen Qianwu and Wei Maoxing
(Sushou Institute of Agricultural Research, Jiangsu Province)

Summary

Suzhou district is one of the highly productive agricultural regions of intensive tarm-

ing and high fertilizer imput. In the recent years, the rate of application of nitrogen fertili-
zers for each rice crop season in this region has attained an average above 150 kg. of N per
hectare which is believed to be the amount required by rice plants in order to get 7500 kg
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of grain per hectare. It was showed by N-tracing experiments with the similar fertilizer ap-
plication rates that the loss of fertilizer-N during the growing season accounted for 30% to
70% of the fertilizer-N applied in this region, and some studies revealed that deep-dres-
sing, granulation and appropriate timing of the application for nitrogen fertilizers seemed to
be effective for increasing the efficiency of fertilizer-N in the rice field. The present study
deals with the evaluation of several improved methods of N-fertilizer application for high
yield rice production through field experiments with the aid of '*N-tracing technique. Em-
phasis was laid on the efficiency of utilization of fertilizer-N and soil-N by rice plants (both
early and late rice). Fertilizer treatments used in experiments are shown in Table 1 and 2.
Besides basal fertilizers, only urea was applied as nitrogen source. The results of the expe-
riments (see Table 3—9) are summarized as follows:

1. From Table 3 and 4, it was found that the improved methods of fertilizer applica-
tion were superior to the conventional method (split application) for they gave significantly
higher yields and required less N-fertilizer.

2. Judging from the total grain yields of the two rice crops (early and late rice crops in
one year), substitution of deep dressing of supergranular urea for conventional split appli-
cation of urea powder would dectease 1/3 of the urea used but gave a little increase of grain
yield, so the relative efficiency of fertilizer-N could increase more than 70%. It seems that
deep-dressing of supergranular urea is a very promising method suitable for both single and
double cropping rice, the latter is characterized by the short growing period. So long as ap-
propriate amount of urea supergranules is deep-dressed early in the season, it can meet the
requirement for tillering in the eatly stage, and at the same time, it can also meet the later
requirement of N throughout the growth period due to the N released slowly from the su-
pergranular urea. '

3. In Suzhou district, a great proportion of nitrogen fertilizer is usually applied at
the early stage of rice growth. However, the present investigation as well as previous ones
" showed that the utilization rate of nitrogen fertilizer (except supergranules) applied as
basal fertilizer or applied at the eatly stage of rice growth was quite low (usually less than
30% ), but that of N-fertilizer dressed at the middle stage was much higher (usually more
than 60%), In view of increasing the fertilizer effeciency, it seems advisable that less N-
fertilizer should be applied iri the early stage and more should be applied in the middle stage.
Under dense planting condition, the number of effective panicles responsible for the grain
yield is determined mainly by the number of seedlings transplanted; excess of nitrogen fer-
tilizer applied at the transplanting or in the early. stage may only bring about significant in-
crease of ineffective tillers and serious loss of nitrogen,



