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BRI R T 1992~1993 LML A K4 BB W HUGE 4R T Ei#fT, s EEAR
BUELiRE . TR RIRBERT KR AR L, & K2 B EAM 0% |k,
DERE. L EAE, KPR, YRR NRRE KB N“EREH "N KBEEHEY
B, BRI, KB RER %, K4 R H KL EPEZKTE. MAEN,XTHHED
T ERAKEHEENHRRELSL . ATHEDRRBAEEHEMREARGENKEEE
BLRNEMETHARD T EASEMEM L, X EENTENE, FRT X AR
EBMEGT DHNEKFEEMRSBEZHHXZHTFR. HFAHN REHER, &
HEE T AR EBKFENAR B L DN FEE KR E MRS R, L E N
B GRANDH/NELRLT S ERE, BETTRAERKE.

1 RBEEREZ

1.1 RABEHMH HRX R IAKRARD L, pHS. 0~8. 3, /NERKFTHL/NE“BF 157,
1992-10-08 #5F,1993-06-07 Wik, AT AR IEHE. 0~20em X L WP BFIREE N
7.25g+kg™ , & N X 0.32g-kg™ ", Bi#E N K 35. 5 mg-kg ™', BB 3.5 mg-kg ™!, BAEH
45.8 mg-kg™',

1.2 RERI+ RERAHENMAYEMESESHTE. BE/DKIAKR = ERKTE,
EHEACE (RS HED/NE 8 7KK, BN EEK HKEEK EHK ZHEK BT
K HERIK . PREKF R ) BR K, B HR K GE S K. 2K K. KEKT
(FIRR K73 , RBPIKOK, 53 5 R 8 5K f1 22 80K, G MWy K R &t , K & Ro. 05
Jem™?, HTHMETRAMK 12 mm, B A CHEARERH K. W ENEEFHNE
B ZWRBRK AT, 4 5 A (25. 6 mm) , BE IR (16. 6 mm) , BEEH (23. 3 mm), A
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INEHERE _FERNMERS S NMANHE, BERFERA 32. 9 mm, HPHE AN —
KHEER 1 A7 H)H 6.5 mm, = MEBKFAAMERE R, GG - M EBKFHXR=
A HER K5 BF No, RHER Ny N 20. 43 g-m™%;N,, i N 33. 75 g -m ™ R =Bk T, Bf
Po,KBEB'é;Pl , JE P,O; 18. 0 g'm_z;Pz,ﬁﬁ P,O; 36.0 g'm_zo ;:t:ﬁ'%‘ 9 4‘*@9‘)%%%4&,
438132 NoPy,N,P, ,N,P,,N,P,,N,P,,N,P, #1 N,P,,N,P,,N,P,., §AALSES ¢ K, &8
108 /P K., KR REEEANEER N EEKT, 8 M ERKEEENAARABAS,
43314 PoNy  PIN,  PoN; L PIN, PN, . BR =K, 308 30 MK . X h 8 8rek il i,
FHH 25 cm, B 40 em, HEH 0. 062 52 m ™2, MEEBEANPRZ A, BN EBKFHEBTKR
HOBKEBNABEAR RRMERTHE M EL2480. BRI IBRSCP.0, 58
1226 /DR KL IMIERE KA . AL FIVERAE . 85 GE 530D 18 FE M 25 R A8
RE= KA o BT Ao 2 , 3 DX — M2 3030 P i PR A N AR A BRER L 8% (°N B 2410. 0%,
T oAt HE P 9 3 B AR S AR K ./ DNKRR 7 FIFER B IR O IR 2 B %
FRFII 7= , T X iR RAEWOR B — KBS R, 343 BIM S8 /N HPRL B Sk (R 628 - 3
FIEEH . FRSMBE LEO~10 cm) WEBHBEMN £F. £ N S RASIREHMEE N
BN 3 iR B, B P E AR BHEBE R T 65 B 5T B B T E 52 .
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2.1 AXRBHEBKFT,TRRAAMEMI£A2KRTAREETGYh

2.1.1 MPREREEHER MRARANMERTPRELENERE DEA ER
— BB SR E KT Z 0, R R AR K AERE A TEAR AL M
> >R X RAEARD b, 70 2 6 1K T LU B a9 (BN E AT E SRk s
KRE. AN, ER—EBKFAREABASZE,/MELRHETER N HEE RN
e, A ERERAGT e RS RIA LN BE. TG N BHEY, A2

£1 FRARAFBAET, FER WELEX/ D R4 RPHR @GR

Table 1 Effect on the growth of wheat under different irrigation and fertilizer application jointing stage

KT =% 4T fﬁﬁ'ﬂi’i :Fi'ﬁ“i ﬁ%/clm
Trrig. level Stem+plant~! Root *plant~! D. W,g-plant™! Plant height
Ny N; N, Np N, N, No N; Ng No N; N,
F=T. | P 4.0 4.8 5.7 8.9 11.2 12.7 9.0 10.3 12.0 29.8 30.2 31.6
H* P, 57 6.1 6.8 13.0 15.3 15.8 14.8 17.4 18.0 25.7 36.6 39.5
P, 5.7 6.4 7.0 15.1 16. 2 16.6 16.8 18.1 18.5 34.4 38.6 39.6
L2h Po 4.6 5.8 5.1 8.5 9.7 10. 3 8.3 10.8 9.6 27.4 29.6 30.0
M P, 5.4 6.5 6.5 13. 4 14.3 15.0 14.0 15.4 17.5 33. 6 34. 8 35.7
P, 6.9 7.0 7.4 14.6 15.2 15.8 15.8 17.1 17.8 34.9 37.5 37.8
%) Po 4.3 4.0 4.1 7.7 7.8 7.4 7.5 7.6 7.4 27.2 28.3 27.9
L P, 5.0 5.3 4.2 10. 6 9.7 10.9 9.0 9.5 9.5 32.0 32.6 33. 4
P, 5.2 5.4 5.2 13.0 13.2 13.0 12.1 12.5 12.5 32.7 35.3 34.1

* H.There are seven times irrigation during wheat growth.
M : There are four times irrigation during wheat growth.
L :There are two times irrigation during wheat growth.
No:No N,Nj:applied N 20.43 gem~2, Nj.applied N 33.75 g'm~2
Py:No P;Os,P; :applied P;Os 18. 0g*m~2, P;:applied P05 36. 0g-m™?2
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EREAGT A EHBHRHERR, TERER BB &4 T, KB N JE0 PN, R
xR EHEER CEFMEER. TR, EREARENRBEHARY L B, ¥
HBERE#/ DMEERREHXRBEE,

2.1.2 XNEFEERMFEOEE AR2TUHBESY, b FEBEKTFMABRLER
[R5 /IN3E 5 7= B PR 7 B Rk K A AE B S 1 AR ] o S5 — , B L T AR B . ZE I AR 1Y 45
TMRBAST AR HESTESKHE B RERASBYAS P HERAAEE,

F2 #HFRARBKFT HER . BIEMEHES

Table 2 Difference of adding N and P fertilizer under different irrigation level
TR TR/ t RE®T t  ARFEgmW® ¢
Treatment Ear No. test DW of 1 000 grains test  Grain No. *ear™!  test Grain yield test
= % HP 498 b B 49.0 a A 21.9 b 536 b B
P, 728 a A 42.6 b B 23.8 a 740 a A
P; 752 a A 41.4 b B 23.8 a 742 a A
Ny 632 b 44. 3 a 21.7 b 599 ¢ B
N, 648 ab 44.5 a 24.3 a 696 ab AB
N, 699 a 44,2 a 23.5 a 722 a A
f1 M MP 493 b B 47.6 a A 20.9 b B 490 b B
P, 634 a A 45.3 b B 24. 4 a A 687 a A
P, 654 a A 43.8 c B 23.9 a A 687 a A
No 567 a 46.8 a 22.1 b 571 b
Ny 607 a 44.8 b 23.5 a 641 a
N: 607 a 45.1 b 23.7 a 652 a
w ¥ L P 465 b B 45.3 a A 20.1 b B 424 b B
P, 576 a A 44.2 b B 23.7 a A 603 a A
P, 607 a A 41.7 ¢ B 24.3 a A 614 a A
No 535 a 44.1 a 21.9 b 519 a
Ny 553 a 44.2 a 22.9 ab 562 a
N2 559 a 42. 8 b 23. 4 a 560 a
wH % H 660 a A 44.3 ab 23.2 a 673 a A
t M M 594 b AB 45.6 a 23.1 a 621 a A
" ¥ L 549 ¢ B 43.7 b 22.8 a 553 b B
* Py’ & PoNo.PoN1.PoN; B FH3{H. PJ' is average of PoNy,PoN; and PoN,

Pi': & PiNo.PIN\.PIN, B F-34{E . P, is average of P1No.P,N; and P|N;
P, . J& P2No.PoN1.P;N, B {H. P, is average of P;No P;N; and P,N,
No': & PiNo.PiNo. PNy # F3{H. No is average of PoNy.P;N;j and P;N,
Ny': & PoN1.PiN1 . PoN1 B FH{E. Ny is average of PoN;.P,N; and P:N;
N2': & PoN2 PiN, P N; 5 FH{H. N,/ is average of PoN,.P;N; and P,N,

Ry AR LR A ESEAN T AR K E R M EHEN&E T, #
BHER SRR/ B ob 2R —MBOKF T, BB 80N 7 B B R [F , 8 Wi AR R 2
o S T AR 1 T A Bt i N FE A BIE R A TRIAL A RL (K D, P/
P EAGFHRAMEREHS P/ HEHE, HEFYEFIRBE KT, HRE N/ M N,
HEAEE N/HGHKL BREEUS, EPEREKF T EERHARE. B, THE,
TE = A A B o, b 2 W B A ME P R A 8 o T K, S o o e R B
e R N RE 0 SSABUBORY , (EL 3% S P £ B0 R S 1 K T 1 N FE (K 2) , il e v
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SeEd R RN TR ERIEE TR PS4 B PRI P8 15. 0% F1 18. 4%, K
FSYBERBEKT . EHREER N B, 0N NN Z 6, FTRBEJLFEESR.
TRENELSRVEARERNECLEERSHINEY . XTEEH T MERERER
W05 3 1) R K B FEAE BOCIR B MM S B = R E S M EABA A =
MHEBOKTZ BERYRIEE S0 BE KT GR 2 X R H T E/NERREOY SR et
W, & MR AL I IRAG T FE R MK (R 8 Gl o (HL7E ] — MK 7 T, S B AR F RURE L 38
REFAARREM, KPR Y R B . SR MAKE AT P A
P/ HMAEGHREESE P/HER B TREZKE. B R ] DR E
L EFRERFSEANER EE DM RBRAS PRI LS E> P> K8, TR
M EHOK BT NENEFRERFT=RBRD . 550 & BBK T, 8B L 7
PLRIEERE /N R =&, 0 P/ P/ S A S5 P/ BERYAERBEGKF. HE
HHE N ACHY S8 PR AR BN R R R AR T NSNS N B Z R R ERY
ABE RAHTREREN, AHE. PR EE=MAFAERKE T, =R AR
GBI PN, PINy A PNy S B FE R AR AR T OB 4 0 N AT (R AR 1 T 2 e
BEAEH AT LURAB BB 7R . (ERGEIH AT 3R 03 (3% 2), & MK F . P/ AP,
N/HIN, FHE 218, /MR EREABE, HHERRRFG T, A\E-ERNAEE
I8, MK RBA SN PN, F&RfE, = HREANWSF ST R TiX
—&. E=FEBAGTHNMP ASHLL PN, M-8R ELE, T H P EMEEN & NP
PREK TR LI, 215 3. 94 1 3. 88 0 3. 64, [FI A Py /R BRI 17. 20,
B, SR F S MBK-Ff PN, R &, R B HUNR LB A B s — B e,
2.2 ATRMBRAET,LARAAESH AR ERUR . SRAZEEHG YD
2.2.1 MEXMRRABRAITCES NHRETFE ARISTUHABRER, E5MEBE
A G BRERBEE PN, G225 /N E N (B8 N AR N KR, &
P BERES KL, R TR, EERYRF BEMRBE KT, Ji0 LB
AAL BBEEROSE/N. BN AR 2ETUES, N RKFHEKRGT, B —#
BALE LR 2R R, N N R RO REE Bk B Ay g 20,
P\N, #1 P.N, o353 5w M A& 04 T I PN, e33R & T 47. 10070 89. 1%, FEMRME&RFL
AISRE T 28. 700 68. 000, X LI MEBRAL AT LAK KR #E/NFEX N R R F#EME
RN FRICH TR AR A R, R B R R A AR BB B R 0 S AR N R R
BE I MK EFH R, ERER —HBKT T MER N REME, R 24
SRR, B AEAE N RO T RE SRR RN, 5550, MIRICIER N B35 R fn e 3 b Y 3%
BORE B PN A G5 EHM SN ABAS T, SHKF TS N HREBHRDT
AL TE, (B7E + 3 b i 5% B B A0 LA B B3¢, R R AR BE K P X T4,
48 706 % A M R (U RE R /N 22X N R IR SRS AE KL N R 3, A IEA N 45
5K, T B3 AT LA (R #E - 33Xt AE KL N #9 B € .
2.2.2 XMPMEHRMZERNRERNDBMHEE AR 4 TUABESLUTILA:
OFEBRBER PN, A A, R E N BTSN N &, E60h i 5 B 4
R FIRE T 7. 370 12. 5 M E S &L X R YIZEGRBER 48D 1 o, 84 0 M TT LA
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#3 TRARRESHREARMKET/DEX N ERUR BRI N RER
Table 3 The nitrogen of wheat uptake and '*N balance under different

irrigation level and fertilizer application (mg. N/M. P)

BB BEENE  BEONE ¢ 0T SNmEE o DU UNRER o aF
Treatment  Tatal N test Nff test % SN Loos test %) 15N Residue %
PN; m¥H 1299.6 a 152. 6 a 31.9 219.3 a 45.8 106. 8 12.3
ML 12431 a 143.1 a 29.9 211. 7 a 44. 2 123.9 25.9
PN, H¥#H 191.1 A 241.0 a 50.3 150.0 B 31.3 87.7 18. 4
KHEL 1600.2 B 216.0 b 44.3 202.0 A 41.6 68. 8 14.1
PN, & ¥ KH 1975.9 a 320. 6 A 48.0 219.3 B 32.8 128.4 19.2
ML 1789.4 b 269.2 B 40.3 303.3 A 45.4 95.9 14.3
PN, ## H 2351.0 A 277.0 A 56.8 148.7 B 30.5 60. 8 12.7
K#EL 2089.4 B 237.5 B 48.7 183.9 A 37.7 66.3 13.6
PN, #MH 2123.4 A  361.6 a 54.1 181.8 B 27.2 125.0  18.7
ML 1340.8 B 322.9 b 48. 3 247.2 A 37.0 93.6 14.7

* Ndff: Nitrogen derived from *N-fertilizer. M. P Microplot (#X) U. R% . Uptake rate L. R%: Loos rate R.
R Y% :Residue rate.

4 FTRARBAKET FRAARAS/NDEFNSEEPNRERSHIE
Table 4 N content and partition in grains and straw of wheat under different

irrigation and fertilizer application

ENAEXR PRICAESE N 2B % ANEmgg!
4 M= Total N partition 15N-N partition N content

Treatment R FE R EE i A *i
Grains Straw Grains Straw Grains Straw
PN, H#H 74.7 25.3 80.7 19.3 27.6 5.61
[:%:- 09 67.4 32.6 68.2 31.8 30. 4 7.71
PN, H¥H 73.9 26.1 77.3 22.7 24.6 5.18
KL 73.1 26.9 78.5 21.5 26.4 6. 08
PN, ®H#H 70. 6 29.4 76. 6 23. 4 25.8 5. 67
KL 74.3 26.3 78. 6 21.4 26.7 6. 99
P;N; H¥H 73.2 26.8 69.7 30.3 21. 4 4.22
HHEL 73.7 26.3 80.0 20.0 22.9 4.72
P:N, HH¥H 74.7 25.3 78.5 21.5 26.6 5. 81
B L 70.9 29.9 76.9 23.1 28.9 6. 94

PR RREEEE R N R EFRLE 1 H 5.

QOEMBAEHT,/DERKA S N BAIRICIER N BAERE P iy B I E ik
BR R B T Z 2 B AR, X IR A K AR R & T S B A W] LMERE R N N
R RLEH A B .

OER—EBAEST /IEHHMEENE N B, B/ TRELE. I FTR
BRAE Z MR R RS N B HEE M B 09 58 i T B, X 2 o T8 hn o SR A0 38 i ok
RAERHET /NEN N ZHREARE, MAKEBEERS T PRI AZENTHR™
EHTTYRMEKEERT N ZRRAMEE NMTEREVERTHRFINNERT
B, ATAMIF BT R, LY B HRCWE RS, BRI EZE S N ik EYHEE
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QFEARF MWK T T 3 M % AL 34 0 LA KR B 48 /N 3 B T AR R R A /N 1Y
R ETREHEZ TR, HHESENBRRETMEN E.

QR MK T B B AR T LUR SN EE YR M E R B, RS /DEX
N Fl 2, 0 B N 5%, (8 T RS e N MEE. ER/DEMMZESTHE N
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Study on Effect of Wheat Growth and N Balance under Different
Irrigation and Fertilizer Application Using "N Tracer

Zhang Qigang Wang Shengbin Peng Genyuan Jiang Rongfeng
(College of Fundamental Sciences & Technology, CAU, Beijing 100094)

Abstract: This study was carried out in fine sandy soil in Daming County of Hebei Provience from
1992~1993. By increasing irrigation times and adding P fertilizere in sandy soil, the growth and develop-
ment of tillering and secondary roots of wheat are promoted greatly, the grain yield of wheat and plant re-
covery of fertilizer N increased, the loss of fertilizer N decreased and the nutrient movement and transfor-
mation were stimulated plant responded to P fertilizer more significantly than to N fertilizer in fine
sandy soil. The results also show that application of N at 204 kg+hm ™% and P,O;s at 180 kg+hm™? could gain
both high yield and high efficiency at middle irrigation level.

Key words: fine sandy; winter wheat; irrigation level; N, P ratio; "N tracer



