»

R ER 1987, 2 (2)

Acta Agriculturae Boreali- Sinica

A /NZER B BC A AT BR S R P Y A B Bl

FERE SHEE Hen MRk BEE
RRWEAEEMER, K

W %

AIAZDEIAREZ T AR A AETRILYFRERT, FiT7 ARk
BRAEBm AERM, SREAY, ASRVAG LE Lo R S5 AR LB AN AL
KRWF, ARAAZREMTHAGLHTL, HBAL TR, BRBTE. REBEAK
HARABLRBERE S, 2O RSTHIK, WARBIH 0 AR EHEHRT
M EARTL, RRBKFMK. BABTHIK, BHEBSFRE, LR AYH
BR; A ABREERSAEN, HERABES L ABLL IR TR UBREEGRLE
A B, X0 RALE R, RHBRMET, AR AR, AELKREE, FE 5
FRIL BEBEA TR,

RBHLICR A3 A, #HRIRBEVHE = G RAME, XA Reg REAHF
L. BAEYERE LM ERITHRENER, ERLE REMRE, AXELNERBH
ZFAGEARMEERLOHRLET, ML TIIMARGEELE, ZRANERRE D
Wegy T LA, MR (L) MEE RS , WHK2EEMNO; —N S, HRiTE
A PRI BE, BEARAMET S, R BRan SRIE, EkERAE, (2) B
H# RRE) MERARES SR A DRMERE RE SIS, RRSHER, BER
ERE, MRAEKRAE: (3) AFEBAREAWA, MKeEMeBBRE, EAA,
FEARMBEMBEAEREBE L TR, 7™ Rt R 5 Mib mRORF, M T
L BR A0

EREDFHARCERM: MOEKEE BZHRNE A RSB ARSI Z, ik
AREBHLHIRE, BEZRMDHIEDEEm SR, M, ARRP K, M RZ S E
A, EEAMGRE, WERE, BB, BIEES, SRR R, R BRI
R, HRA S REVAY THR AN BB ST R A SH G, bk 577w X
ERASRE A RBL ARG R0 8, AT 2 PR AR R



54 w & & ¥ B 2%

ABR I

—. Rt
Eﬁﬁﬁ%ﬁiﬁﬁiﬁmﬂﬁﬁ%m?k%ﬁ%@%+:Aﬂﬂ¢,ﬁ$£¢ﬂ%
CK, NoP;, NoPy, NoP, NP K 5@ #8iA%, N, P, KRRSHEBN. No—12F R
N/ ®, P, —8 F5%P.05 / &, Ki—4 T5%K,0 / 5, 1982—19834E HE = &k,1983—1984

EEE TR, HEYLHEZ,
Z. BB B
1, BUREER AL A B
BERE. RYLIET, BUL EELHk RWLUE, REXS LT _HamiR,
TR RWLAT R R B At , LUGHBEZE,
2, WA ik
(1) FAEEERLEY
2RE. TH, LRENEREL,
NO; —N, @, K2 G0: 1) By BB EXEITE.
ERRMIEEAR. S/, MAKBHESK, MCuSO S A, mERW, Bo, BHEH
AR E L IEE AR, REBARE, HEAE AR,

(2) FHERIE sE & T
BEAE, MMPHT. SBERAZE shil, 7MH2O % 0. 02 MKNO M, ASHS 3RS B

BIEF 30°C) 1A, BEGH 1 ml, 1 % BEMCEANO. 02% N — 5 — 2B A,

B 30534, Jem b fitibf,
(3) AFBE S

BHLBE S B E.
80 % Z B /ié‘i&(ﬁiﬁﬂ—:ﬁﬁ)
wH REEL N\ g O R /fﬁ?ﬁi(ﬁﬁiﬁﬁﬁ)
(:.(k) %mg‘t‘ > \
(Z®) x R
R L . .
; (Z&) I ZhE: ZAEE(3:1)
i a‘;ﬁ&
RmE L |0 3NNaoH
F__—qui$dwq ELLL r+ﬁﬁ(ﬂm>
. s E SRR
Hiti i M -
] 5¢ = > ¥ (DNA)
Lommy 21 SRER
90 °C 20

— dEmas (BB )



- ERES. &NEET AN A M BT 55

ZRERBMZHAE, H20006H T kB,
KR, SR, KR G0: 1) BXMEE .
2B E. TH, Bk, AEHESEXETE.

= @it HENERERER (R

£ 1 Bk L3R 6 Komh E AR »

o | BRR
W om i 8 H B BBy RE j:iazﬂifﬁm!ﬁ% LB BH TR % ppm m%:/ilﬂO
X B K 1982—834F | & I HMowb| 0210 ] 0049} 01300 2.1 1.5
Kt L AEFT 1982—834 & # O ¥ +! 114 } 0.093] 0.492] 1.5 | 185
R K 1983—844 tgr &) W (M £ 119 | 0.099 | o520 907 |123
REIG K 1983—844F \gr | NV |REL| 1.44 | 0.340 | 0.510 [130-0 |42}
RS RFPT| 19828448 | 4. m v ¥ +! 122 ] 0,093 0.635] 29 6.2
*RMEE MR BN E

& B i

—. MEHRISIE

£ NERBEBEIES, HIEmm T, LB (1) .
NO;—N
L marENA 2 _.maTaEAl, EAK, G5

NH,—N <ﬁ§m,mﬁ,ﬁ¥n¢m%mm>

XNEELBEERHIZHENXER, ALHSEBRBEEN F2) , ERF-RY X
BREHNBE FE3)

. BEHREE

Bt RMEYANNEEERCE, TUBESARTRBUS R A BVBEL &Y, RIER
AR FW, BAHIBHE, SREREERNES, KUk, OlEmsn
Belor, WAMERBINS A dSEHBERS) , BER (DNA, RNA) MIBE A% BEERY
AUBEH L AR BN TNBE, XL E E RS gk sk, dHE i R, M,
WR, ZNEMEREER. Hit, £ANAEALWERKO—0RKHE (F2) *F i
BREIREVERN (4) , BE—RGHRBEREE NPy &4 “DEW
(#3) , XMEEARARLSH SHALAUHBOAFHERE &5)

W ER AR TR EY: RS L, BER, HKNO:—N, 2R &8, W
ML EREENS, BEAE SRR, 2¥HE, YR SRIE, RMAEKRKREARER, BRHZ
mal, bR AERRE, NP EERE AR M T PR EREER NEE” , R
B, BB—RYER, HEE, @&, G, RITFI9824EEAERRLF LI, fEBE%



56 # & R ¥ # 2%

%2 ARERE A B X & N E AR B R E R EEZ M
HBrRe 4N |NOy NIEH | B AR WL REE kA Kig W
HURE 1138 v % | ppm | % % mﬂﬂ>$§§§3T§§ﬂ» i¥ SE
_
il CK 2.55 | 2 0.0 >3 o3 0.8  [1.88  [Bk/N, ForEE
Nz Py 2.63 |39 0.07 39 o4 L1 (217 kAN, B, 050
1983.11.22 | Nz P, 336 |54 jo.08 4 g 121 321 HEO.95E
N2 PyK,| 344 |78 0.09 P4 oo 1.7 (428 WE1.55vEE
No P, 2.41 139 0. 07 4 0.7 300 [BKREE, MR, 0898
I\ CK 381 {59 0. 09 B%Qh 2.40  [Fo.84r
NP, 398 |15  lo.09  [0-52 319 L asE
1983.11. 17 | N2 P, 371 (140 0.10  [0-54 2.58  BE1. 35 HE
N,P,K;} 371 |94 0.09  [0-55 2.93 L1 49rdE
N, P, 379 fo0 o009 1052 2.85 I 35
%3 1984 £ AR F HHKREEHFKRAHH
i CK 3. 21 77 011 |0.47 | 1.33 333 | 1.05 | BAGRE
N,P, 3. 73 175 0.17 10.54 | 4.26 866 | 1.10 | B/MEZ PNEH)
1984. 4. 6 NP, 3.78 82 0-11 ]0.56 | 0.26 3.53 | 425 |, HER
N,P,K, 372 75 0.09 {055 | 0.90 | 506 |400 |4, Higg
N,P, 2. 78 L7 0.09 0-42 0. 26 2. 26 1. 50 Hig
W CK 447 43 0.14 |0.54 |14.66 | 22.46 | 3.83 | & %
N2Po 405 Jaes | O-11  [0-61 [15:20 | 17.06 | 436 | & q
1984. 4.8 | NePe 415 1,8 0.18 |0.53 1600 | 17.86 | 400 | k%t %—
NPy Ky Y 99 390 0.56 |12 60 15.60 | 2.83 | W& (/Ig .
| NoP: 408 [410 012 |0.57 |13.46 | 17.06 | 4.03 | GRiE 5%

* TR IETERANA. NO,ug/g 84/

HTFAERRELF RIS F6) o 1983 RN B |7 FIE A58 Wk 74
BREEWE, BEHERAETRMD (BT, RETOR PR RS R AF T HIEAL
g, B, RHBERE R, Dﬁﬁ%%@%ﬁ MR ERRE WS, Mgtk
o3 fk, TR AR E M BN RN EL, MR RER AR Z . BB L
MEARERE, 0 S R B AR, HERR T (B R SR, HH@%WWKH%MQQQQWWH
PR REEEEIE (E2 A 3, RBERBIKPIE, RRSHEHHMER IR FAS. R
ek R B ER, HRAERKG AL of REERENE. BESRMEE Y HIELE), EH—
M ASREE, Win —MIERSEANE. BB LEIRIEEARE LI R RBE I o



"3

)

¥

2 ¥ IARS. SAERBESE LKA N EEER 57

4 k4 PNCE N2 S E N SR L SO RLE A
RBRY 4P KEP| BEP | BEP BEEAH RNA| DNA | KA | BZRP +
@ B
FIEBUE 9 % | ppm % % % % % % B P %
ifl CK 0. 275 38 0.0138 | 0.0097 | 0.0056 10.0075 | 0- 0034 | 0.0006 | 0.0235
NPy 0. 275 19 0.0238 | 0.0294 { 0.0088 [0.0100 | 0.0016 | 0.0005 | 0.0532
1983. 11. 22| N, P, 0.975 | 125 | 0.0219 | 0.0322 | 0.0066 |0.0121 | 0.0038 | 0.0005 | 0. 0541
N,P,K; | 1.025| 100 | 0.0316 | 0.0372 | 0.0053 [0.0155{0.0044 | 0.0012| 0.0638
NoP; 0.800 | 106 | 0.0263 | 0.0388 | 0.0034 {0.0131 | 0.0038 | 0.-0014 | 0-065]
I\ CK 1.800 | 225 0.0409 | 0. 0681 | 0.0041 |0.0144 | 0. 0047 | 0.0012 | 0. 1090
N, P, 1.800 | 350 0.0459 | 0. 0638 | 0.0050 [0.0150 [0-0047 | 0.0018 | 0. 1097
1983. 11. 17| NP, 1.800 | 381 0.0441 | 0.0638 | 0. 0047 — — — | 0.1079
N,P,K; | [.800 | 400 0.0267 | 0.0666 | 0.0047 [0.0150 | 0.0044 | 0.0013 | 0-0933
NP, 1.800 | 406 | 0.0500 | 0.0650 | 0.0050 [0.0147 |0-0044 | 0.0013 | 0- 1150
&5 1984 % A Kk f MK E T TR
SR gA S B 233 -
KRS 4t H £ P KEP| EEEP | BWAEP | mmkEP PNA DNA | mary BiEP +
B % % % BRI P o,
il CK 0-194 | 106 0.0076 | 0.0099 | 0.0030 | 0.0080! 0.0035| 0.0010{ 0.0175
N, P, 0. 211 56 0. 0066 | 0.0206| 0.0023 |0.0084 | 0.0035| 0. 0007 | 0.0272
1984. 4. 6 N, P; 0.519 | 138 0.0213 | 0.0277| 0.0042 |0-0130 | 0.0050] 0.0011| 0.0490
N, P.K;| 0.563 96 0.017L | 0.0241 | 0.0016 [0.0109 | 0.0042] 0.Q010| 0.0412
Ng P, 0.441 | 164 0.0159 | 0.0297 | 0.0049 [0.0090 { 0-00FH| 0.0007 | 0.0456
N CK 0.600 | 339 0.0204 | 0.0473| 0.0061 [0.0148 | 0.-0042] 0.0012} 0-0677
N, Py 0.594 | 275 0.0155 | 0.04325 | 0-0038 [0.0157 — | 0. 0057 0.0580
1984. 4.8 N, P, 0.613 | 435 0.0194 | 0-0454 | 0.0059 |0.0]40 — | 0.0009| 0.0648
N,P,Ky | 0.631 | 328 | 0.0245 | 0.0488 | 0.0057 |0.0073 | 0.0034| 0.0006 | 0.0733
Ny P, 0.-648 | 380 00182 | 0.0402 | 0-0027 |0.0120 | 0.0027| 0. 0007 | 0-0584

e LASCHBRRERL. %, WFIBE & AR S MR AT 8 . R RL A BUh S0
SRBAER RO . MR RN FREGUEPEIT, BRRUR S R, R &R £
ARG HC I A B SRR T T SR B 25, R 5 SRR A AR
MR SO PR A T RPRLBE AR, BRAURE R 6 RS AL D it
A N Po Ky 0B, TR DEE o b TR RO AR YRR (e R A
RO P R, BRI R U R E R e PLAR S, RN R



58 % Gt ok % # 22
& 6 EoE 2 LRSI X
wooB
N7oPyy N7 Py N,y Py N7, Py it At
wio
1742 53 4% 3. 90 4.1 19 1.9 #HW. N.P. g{g}ppm.
f R 16.8 155 12.0 mALE, ZKEY
fhin 5 cm) 40. 3 39.0 34.8 29,3 K A0 K 4 i
o {75 B, = — DAL 000 G104 RE b4, B R5D
/N IR G
k7 A L E R R A H A B B R A B Y
IR e Ptk PR WA gmEK | T &
VN _ B - K/ 8% i m
R L1 ' 9 QW N9 QI A0:0 zs i/ 308k
1 CK 16 47 o040 |11.8 14.0 (9) L5 | Nu. o6 AN
N3Py K, 19 6. 2 0. 40 15. 4 17.8 (9) 2.3 Ny, 12FAN/ @
1983. 4. 8 N;p: K, 24 5.1 0. 45 1.3 25.3 (10) 0.8 INy, 18FAN/
N,P;K, 21 5.9 0- 50 1.8 23.6 (10) 2.9 P2, 8T 4%P,05 / jif
Py, 127 5iP0s /i

R R0 TSR FEREGIIR, B85 PR, Be AR E

%8 T F e Res B 5t Rk £ 2 LR AN KRR G F ke H ok
s hanie l,l.
it A ¥R EN B | MK EBUMBYCR M s |
FUBURY: 1718
N P N P dEXO L ek | o) L o () e/ 30k
m ek .50 P8t |o.52 Jo.15 [425 (379 [T.3 0 [0.4 0 5- 96
N:Py  [302 .58 0. 63 [0.23 422|463 |85 0.6 0 6-56
[984.6.7 [N, Py |58 oo fo. 6o fo.17 5.8  [5.92  |[1l.8 0.6 0.30 | 16.50
N, P, Ky [2.53  Jo.56 .65 [0 14 50.2 5. 88 12. 1 0.5 0.3 [16-32
Ny P, 223 o 8 0.55 0.2 46.8  14.1] 78 0.7 0 6. 26




»

2 EAF. %K/ KRR AT BX B LI A L 59

&9 KA AL 2t R LRHAFEREAR AR Y0 (£42. 5/ 1002 K)

Tt B
H SR NoPo Ko N;Po K, N, P;K; N,P; K,
Asp 0.72 0. 93 0. 62 0. 77
Thr 0- 40 0.53 0. 34 0. 43
Ser 0. 60 0.84 0.50 0. 6565
Glu 4.52 6. 95 3. 69 5.15
Gly 0- 56 0.71 0. 4 0. 38
Ala 0. 49 0. 67 0. 42 0.5
Cys 0-15 0. 08 013 0. 10
Val 0. 60 0. 81 0. 52 0. 65
Met 0. 20 0. 27 0. 16 0. 20
Iteu 0. 48 0. 70 0. 4] 0- 54
Leu 0. 88. [ 25 0.74 0. 99
Tyr 0. 39 0-57 0.33 0. 45
Phe 0. 58 0. 90 0. 49 0.1
Lys 0- 38 0. 46 0.33 0. 39
NH; 0. 50 0. 81 0. 42 0- 63
His 0. 28 0. 40 0.23 0. 32
Arg 0. 65 0. 90 0.59 0.73
Pro I 28 2.15 1. 03 1. 55
Trp — _ _ _

* AERUR K22 P35 S0R K B A A TG GE (1983 6HRFIIAER 1)
FREE (RS @B F9) , HAKRAKM. RIS AR, kb
RN EFSTERGELE, SLBEZEERAARE, RBUTEEE B8 R,

JUERM EFZRARLEREY, KENAMRANKARSL, f£HE D HhE s
BBELL2 ¢ 1B (R 0) , MRS SRR MY A Bl ik, 5 R
B YR B AR E s — 0ZBRE K10 , RN/ PGk 100 B
BAY, WHES (<) REBER, X P R BE G5 AR BE R R bk P SUHE B
A A TR I A4 PR B

__': y
én 131:’;‘



60 % &t & ¥ # -

10 LA B Ao leE BT, NPRARAERLDERS — R HHEKN/ PibE T F6 £ 4 »

A HENg PR ok E B — K HH [l
4t i N/P H %
RS TR/ EBfR/ @ £N% 4£P% N/P 5 /30K
N; P;K, 3.6 5.2 0-68  2.65  0.28] 5.43  otE@E%k NEPH 9.3
N, P, K, 7.2 1.8 400  3.41  0.263  12.97 NgPfg 9.0
I N;PK, 7.2 3.5 2.05 311 0.388 861 IF ¥ 126
N, P;K, 7.2 5.2 1.37 400 0.483 8.60 [ % NgPE{ 93
N; P K, 10. 8 0 — 346 0.125  22.18  HAME NEPE 3.0
CK 0 0 — 2,40 0.286 8.54 i 4 NEPE 3.9
Ny P3K, 0 5.2 — 226 0.426 5. 31 4.9
N: P, K, 4.7 1.8 269 3.93 0.350  11.26 13.5
I N:PK, 4.7 3.5 .37 379 0.412 9. 20 4.7
N3 P;K, 7.2 5.2 .37 410 0.562 T3 15 1
N; Py K, 7.2 0 — 374 0.250  14.96 9.3
CK 0 0 — 321 0.188 17.07 7.3
N, P, K, 0 3.5 — 278 0.44] 6. 30 6.3
N, P, K, 7.2 3.5 2.05 3.78  0.519 7.8 16- 5
m NP K, 7.2 3.5 2.05  3.72  0.503 6. 61 16. 3
N, P K, 7.2 0 — 373 0.211 1768 6-6
CK 0 0 — 321 0-194  16.65 6.0
Ny P K, 0 2.6 — 1.20 0. 141 8.51  Hi/EsE {EN{EP 143.5
N3 P K, 14-4 61 229 242 0.238 1017 ¥ 320
v N; P, K, 2.0 11.3 2.29 215 0.209 10. 29 na & 366
N3Py Ky 144 0 — 211 0-181 1.66  HiAmy NggP{x 168
CK 0 0 — .72 0. 14] 12,20 ¥ARE (EN{gP 168

*ENVIAE Ni. 448 N/ @, Ns. 68K/ ®

Pr. 647 P05/ ®;, Po. 48R P05 /8, Py, 2607P;05 / i

ERBMRAT/ H.

RONEHK RS SR SR LAY SRR IEYE, 5RREE ) S5 REAE Y 4 % 0%
R MR MR KR AR, EBR DA LN b i S A R B A R B
WHRMAS, FAER I A IR & M T AR RO E T A K, ARS8
EEE AR, R D RIBR G A BRACIH. MM, EE AR, 5. BRI A
B, B OE L R B A T AR AT, S R TR LR (P R AE
—FOCE I RIS, R OUII% T A R B E AR, M T R i
I IR RAR LSO W% TC K R A0 235, 3K — S AT ok 2RI b 77 22



»

o ¥ TRARE. C/NERH R ARAE B4R 0 4 R 61

e 43 R H BCEL 4 0 T IR B A 7 B (1 A Y i BRI
5 % X #

E.A. Kirkby. 1982. FEMME5HEME KN XL E, LHS3HE 1982,2 28 37

PHYSIOLOGICAL FOUNDATION OF COMBINING EFFECT OF
FERTILIZATION OF N- P COMBINATIONS ON WINTER WHEAT

Wang Daokuan Ma Xiuzhong
Guo Quanwei  He Junying  GuoChengjin

¢ Department  of Biology, Normal university of Tianjin, Tianjin )
ABSTRACT

The study discussed the physiological foundation of supplementary effect for fertili-
zation of N-—P combinatons in winter wheat, which base on a regimen of econo-
mic  and rational fertilizations with chat appropriate ratio of N. P. K. elements. The
result shows that if N or P ferdlizer applies alone in the soil of N—P deficiency,
the plants grow poorly. Because of, when N fertilizer applied alone, the P defici-
ency appeared in plants firstly , the content of nucleic acid was lower and inhibited
the P metabolism. Even though the N was absorbed and it results in the natrate
reductase increased, the content of protein- N was lower. It indicated the P deficency
also effected the N- meabolism in plants. On che other hand, when P fertilizer
applied alonc, the N deficiency appered in plants firstly, while the N- metabolism
was muintained at a low level. Though the P was absorbed, the content of nucleic
acid was low. It indicated the N- deticency affected the P- metabolism in  plants. Oaly
in the status, when the N and P fertilizer was applied by combination of rational rate and
ratio, the contents ol different form of N and P compounds involved rthe nucleic
acid and protein both were higher. And only ar chat tme, the N: P oravo was a
coordinative proportion, the N and P metabolism was maintainad at 4 normal levd.
Thus the tuncton of N- P nutriets was maintained well. The planes were vigorous
and high yicld will be attained.

Key word; Winter wheat; Nitrogen autrition; Phosphorus nutridon; Combining ef fect



