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Table 1 physical and chemical properties of the soils.

= K & B AR AR HEB AXRF B OH HEEE
TRR Total Total Organic | Available | Available | Available | Texture Depth of

N P matter N P K cultivated
i ko horizon
% % %o p.p-m. p.p-m. | p.p.m. ——

# 7 H 0.105— | 0.025—
high-yield  + 0.2 0.030

1.74—3.30{ 100—200 | 20—40 | 100—200 b+ —izm| 30—40
field :

FFHE |p.060— |0.025—

thousand-jin- 0.085 0.027

1.18—1.90| 50—100 4—10 | 100—150 |ph+—iziE| 20—25
yield field .

oM 0.012— | 0.014— = = -
ey 0.028 0.018 0.05—0.34) 13—24 | 1.0—2.5| 25—52 N |
virgin land

* 2MTIEMNEEEE BRHEEN, REBF/ N RETS TYRNE. HIERE.
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Table 2 changes of nutrient concentration in each Organ of spring wheat in each growth phase (9% On dry wt. basis+S.D.).

=K i # H = 5] BORfEERD b 1A
R (v /) £ # M roots leaves stem and leaf sheath spike without grains grain
1 level of ih ok
place teld growth phase
] o) N llel x| w p K N P K N p K N P K
it 4.403+] 0.300+| 2.5554| 2.9004| 0.468+| 3.2724
S BE dillering  |1.1860.093/1.580) "943™| 071217 | 0.967 | 0.844 | 0.151 | 1.087
; 4,492+ 0.3504+| 3.2914| 2.3264| 0.372+| 3.638+
R4 elongation |1.075/0. 10613111 4'556™| 7189™ | 0.941 | 0.855 | 0.186 | 0.604
: 4.2104| 0.308+| 3.189+] 1.7704] 0.2714| 2.9014| 2.642+| 0.624+| 2.7844
778 booting 067610, 126/1.311) "5y ™| "0go™ | 00851 | 0.463 | 0.106 | 0.986 | 0.491 | 0.134 | 0.118
. 4.1944] 0.2834| 1.8854| 1.7234| 0.1904| 1.723+| 2.208+| 0.3974| 0.842+
1300 | JBK earing 0.617/0.12711.022) 4" 335~ 0 014 | 0.191 | 0.304 | 0.009 | 0.304 | 0.260 | 0.034 | 0.065
|
2000 4 3.762+] 0.2534 2.7214| 1.1304| 0.2014| 2.5924| 1.9104| 0.323+( 1.0944+
7k flowering  10.670/0.155(0.842) 5" 451 " 055~ | 0.840” | 0.232 | 0,052 | 0.740 | 0.397 | 0.054 | 1.202
e filling 089610, 15001 . 186 3-377t| 0.237:| 2.971£] 0.967: 0.148:k| 2.862:| 1.646:+| 0.249:£| 1.303%| 1,908 0.427%( 1.2314
% endosperm [0-896/0- 159|1.186) "405™"| 0'018™ | 0.222° | 0.209 | 0.027 | 0.322. | 0.379" | 0.108 | 0.209" | 0.236 | 0.029" | 0.028
0% i e 2.220%| 0.1774] 2.2714| 0.7124] 0,107+ 3.3174| 1.088+| 0.171+| 1.2254| 1.341+/ 0.3714| 0.782+
. P 0.647 | 0.032 | 0.084 | 0.217 | 0.059 | 0.243 | 0.379 | 0.092 | 0.128 | 0.433 | 0.038 | 0.262
1.2704| 0.1504| 1.883+| 0.653+| 0.0614| 2.9104| 0.629+| 0.071+| 1.2134| 1.951+/ 0.3254| 0.734+
i wax-ripe  10.92700.153)1.275) "251™| 90120 | 1.089 | 0.279 | 0.068 | 0.809 | 0.206 | 0.041 | 0.532 | 0.335 | 0.060 | 0.360
L 3.297+| 0.2334| 2.2114| 2.2424| 0.333 4| 2.243%
S+ tilleriog 0.565 | 0.042° [ 0.852° | 0.539 | 0.076 | 0.780
! : 3.096+| 0.1904| 0.8484| 1.392+| 0.196+] 1.0414
REARM T elongation 0.697 | 0.025 | 0.301 |0.346 | 0.016 | 1.060
. 3.7894] 0.2794| 2.1554| 1.4574| 0.2514| 1.603+
stlm ZM booting 0.287 | 0.026 | 0.668 | 0.211 | 0.045 | 0.893 | 2440 | 0.617 |2.713
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1300

" ; 3.5844| 0.2504| 1.7744] 1.152+] 0.1694] 1.346 x| 1.761+] 0.3514] 0,677+
; M earing 0.767 | 0.028 |0.563 [0.259 |0.023 |0.482 [ 0.177 |0.031 | 0.167
Qaidam
basin :
; 3.580+| 0.2434| 1.906+] 1.0704+] 0.170+| 1.8164| 1.6164+| 0.2954| 0.856+
Bt flowering 0.387 |0.032° | 0.451° | 0.194 | 0.022" | 0.335 | 0.306 | 0.034 | 0.251
filling 3.012+| 0.1884| 3.059+] 0.776+| 0.115+| 2.808%| 1.2454| 0.1614| 1.215+| 1.7764| 0.415+| 1.201+
endosperm 0.567 | 0.034 |0.162 | 0.181 | 0.018 |0.289 | 0.127 | 0.019 | 0.076 | 0.272 | 0.024 | 0.046
e X2 2.1314| 0.128+| 2.164| 0.598+| 0.056+| 3.336+| 0.7404| 0.0704| 1.365+| 1.792+| 0.332+| 0.973+
i 0.477 | 0,028 |0.136 |0.185 |0.022 |0.287 |0.122 |0.014 |0.228 |0.226 |0.030 |0.129
M 0.9104| 0.068+| 2.100+| 0.436+| 0.044:£| 3.872+| 0.5314+| 0.0534| 1.5774| 1.683+| 0.308+| 0.7714
S 0.214 | 0.051 |0.252 |0.104 |0.031 |0.438 |0.150 .| 0.012 | 0.149 | 0.229 | 0.038 | 0.051
=+ ¢ 3.0164| 0.2814| 1.288+| 1.7474| 0.3394 1,257+
YR tillering 0.938 | 0.108 | 0.546 | 0.543 | 0.128 | 0.415
. 2.688+| 0.1864| 0.536+] 1.175+| 0.188+| 0.380+
B4 elongation 0.570 | 0.019 | 0.087 | 0.249 |0.026 | 0.016
i 3.0004| 0.2854| 1.402+] 1.226+| 0.236+| 0.776+
M booting 0.598 | 0.063 | 0.368 | 0.358 |0.034 |0.425
08 o 2.765+| 0.2024| 1.243+| 0.958+| 0.1524| 0.968+| 1.668+| 0.312+| 0.720+
, M earing 0.698 |0.023 |0.213" | 0.234 |0.015 |0.224 | 0.226 | 0.017 | 0.152
800
] 2.736+| 0.2154| 1.989+| 0.849+| 0.153+| 1.488+| 1.2904 0.277+] 0.873+
57 flowering 0.194 | 0.057 | 0.814 | 0.118 | 0.035 | 0.604 | 0.228 | 0.062 | 0.363
filling 2.4524| 0.190+| 2.8884| 0.787+| 0.138+| 2.297+| 1.145+| 0.2134| 1.2094| 1.8674| 0.433+| 1.170+
sadespetan 0.619 | 0.062" | 0.075 | 0.491 | 0.094 |0.482 | 0.339 | 0.105 | 0.128 | 0.274 | 0.031 | 0.041
R B 2.000+| 0.3874| 0.830+| 0.5234| 0.1164| 3.064| 0.6414| 0.183+| 1.1724| 2.000+| 0.373+] 0.830+
- p 0.223 | 0.082 | 0.135 | 0.179 | 0.131 | 0.379 | 0.165 | 0.201 | 0.224 | 0.224 | 0.089 | 0.135
Pl 0.8154| 0.148+| 1.502+| 0.3414] 0.078+| 3.333+| 0.548+| 0.2174| 1.173+] 1.6204] 0.4024+| 0.848+
wax-fipe 0.217 | 0.121 | 0.286 |0.082 | 0.048 | 0.694 | 0.217 |0.196 | 0.382 | 0.398 | 0.055 | 0.056
i F* full-ripe
Lk Eem e 1.16 [0.096[0.95 0.63%* | 0.057++ 2.54%% | 0.65 |0.044 [1.20 |2.06 |0.319 | 0.40

* iR AT, 1978,

OEREET.

Note: From shandong institute of soil and fertilizer, 1978. In stem and leaf sheath include leaf.



HEBEHFSRETT

ERARHARSBNSE . TELH, ERMEETER 2900 XNEHBRG#HT
R, &Y 1977 £LIEHRT N =% S" hEF, EREEM, SRR, FHRE
3.8°C, B 7, 8 F A, PHSEI 15—17C, HEZEE K, TEHE. BEEEEI A
LA, X E RN E SR EA R A F K 150—200 2R B TE 6—8 AR RAME
KBS 7—9 %, EEHNTFHENEE 40—43%, =EfK, HRES¥E 68% LT, £H
FRE 3 3000 N EA.EFH (4 ATAZE 9 ANE) W, H BN HHRE 1350—1490 /M,
ESREKR, FREHEN 162.2—177.3 TR/ PHERGE BRI, 1976), A HE
SHERFTIA 700—800 & /FHEX (BMDo TIPS IRFAE T ; A , R MR
, BREHRE.EE-I @ KR, % EHRE G& o

NERROTERS, ARBAZEAFAETHNTORREEDFSERITER
HEXRES, #AREBEMHEFRESHRE:; IR REHEHREAC,—BJLE, L+, &
Z)LEE, A—RE, ERERTE ZR, FTUBEILEE D RERRZAR R £ S0
HhERETNEE R, HTERT, L% A IHE 1 K, SRELE 20 ¥ (). £FE
1, 20—30 KEFE 1 ) BESRT 70°—80°C T EHRE, B k.

FOWEEET B ERGRBTETD, 1978 £, B oERESARRENR, MR
AR HE . B—BoBSMLUEHRTE R, %A HS0,—HCIO, E{tE#RMER,
WA FEN RS AR, MEMMLE BN, THES2ERTKRYE, 2%A
BELAE. GIEAEMKE. AR S A 0.5 MNaHCO; 812, Bt NOJ-N H
HERRRE, NHI-N HBARRALAE, A8 Ak, HHEEEMELE R E,
AN AL AR i e

2R 5 R

L SF&0E2T RFSHRR

(1) BFERINZTRFSORRARKE ANERASERRNRISRERR; H—
FEEAREBTHANFREBARR (& 2)

Mz 2 BHLMAFPRERD LEER. BLFEF, BAR-BRLUHAKRERS,
FLUZWNRERS, BURM EASBRRT, EASBE, AREEHNFORERA—
B ERFSE —BRELATHRNNFORERS, BHFSKRERDER. LMHHE
RERBEERA XERAREFRTRFERENER. FREARIUEBER . 5
REHXMEtk. (LARIMEAT 1978; TERFAT, 19785 PRAIIOK, 1962) — B/l B #
WA TR 28 5 PN SRR O B R o ol PR R B v, MR TR DG SR o X FTRER X SRIB ARG
R 4 B Eb BOE B AE 57 #FIiE o

1) ARBTFFREY 76—334, 76—335, 76—336, 76—338 FEF (BRI EH.
2) smMBENEAERE. AT E EE8E. aRBES.
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#3 RORRNTHYR EHZER(T/EHIFREE, BRAM CVR)

Table 3 Average amount and difference of nutrient accumulate and thier ratio (jin/mu#S.D., C.V.%).

T 94 o 5 K kA
H & HEET /8D proportion *
average yield | 7 /@t Rz Fr/ei 4R FT /B = A 2
place (jin{mu) and C.V.% C.V.% C.V.% fotE
jin/mu+£S.D. jin/mu=+8.D. jin/mu+8.D, N P K
range
1576
13002036 45.654+13.96 | 30.59 6.954+2.87 | 41.24 | 50.10421.47 | 42.86 | 6.57 1 1.21 |29 guigpsy
A AL ol
' ; 800—1300 24.48+3.71 15.14 4.3940.87 19.93 | 32.7545.14 | 15.68 | 5.58 1 7.46 |10 gty
Qaidam basin
e 586
400—800 13.5943.92 28.87 3.26£1.17 35.86 | 21.18+48.36 39.46 | 4.17 1 6.50 | 11 HhihiSE iy
W .
1000 30.5 5.76 40.76 530 4 3 of Toatlenr ax
Henan o
T
1000 26.9 4.76 23.58 5.65 1 4,95 [KFILE,
Shanxi 1980. B
Ll e
823 25.4 3.84 19.49 6.61 1 5.08 %?:%%ﬁ
Ningxia B
TR S J
826 ¢ M 3.10 24.85 7.32 1 8.02 %fd: 3‘1’:,@37':3’]?‘“‘
Shandong M
R
600 16.8 2.18 17.89 7.4 1 8.21 %ﬁf%%ﬂ
Shandong B
BB
800 16.8 4.36 19.34 3.85 1 4.44 [ Kemmler,
Indian G. 1974, %
it} i % Kemml
597 13.1 2.62 9.96 5.00 | v | 2.66 [Gaor4
Germany B




) BEENETVEFRSNREBESHSY  HEHHBEBOORLHARE, FR
Wk M E R ERNFY BB, BREER AR BN B0F HRMEHEDTFSNE
Kito FEZEFRDFHER, EREAABRDIEIE. EEIATNENRRES, BRE.
BN EARREAEIENEE T, RERIALEHFLTERRHIMNBER. Fit, &
I3t 29 A Eres A (1300—2026.1 JT/H) HBRE/NER FES, EAFTHRNHRERNA
(N).BE (P), # (K) BT, H 5T H (800—1300 /) —&H (400—800
REEHXEEE (600—1100 fT/EER)RETHEGE 3)0

H#E 3 BH.ERARAERAECNENERRENFS D, #RE, Bk, #5%
L, BB EFRKFEEMRK. RAFRSNERAB(CV)N L, DEESR/D, HHAEER
B AR B R Ko TIARFBEAKEHFHRREFRINERZBOIEL, MLT FHE N,
HHHTFRFEAEZNFOFAZRASE, —RENEFHNERZREEX, E=EER
NI ARRE S, BRIE LSS N AR T EmE RS RE L EH#S T S MERS
B R MFESNRALHE, aF I Z5FHE 1 08, ANBRE 6.57 28 M 7.21 &
o WPFEAFHEMR, WHHRALMAESELHTE, RABNEARARER —KRER
FREERR, SHEHXEBKFERENNERE, SRR —REONEBHERM
Z,mTrEE BREREL, HAZEREKEAEN, HREMESHAHERSE.
R SEAANER, BENSAEERNENTAFIBEREE AFEENENE
ROPAT XK, 1961; Paummcxmir, % (1954), ARREEHEHN, THE, 7o RROK
BSHHIAR, BB S5HSEXBFPFBAKEERX (F4)

£4 TRAERNATHRARIDRARUEBCT/E)

Table 4 Dry matter weight and accumulation of nutrients in various growth stages (jin/mu).

F(ﬁ /ﬁ)ﬁ ® B mE—pE | AREHE | BEER LR
S item seedling-tillering| g ring T total
Tﬁ%nﬁ/ﬁg 129.38 2077.80 1893.23 4100.41
N 6.38 37.76 21.44 65.58
2026.1 P ' 0.53 6.24 5.56 12.33
K 1.00 26.97 71.33 99.30
N:P:K 12.04:1:1.89 | 6.05:1:4.32 | 3.86:1:12.83 | 5.32:1:8.05
fﬁg’(j ’ f':i')) 101.11 774.45 776.57 1652.13
N 3.55 12.36 8.54 24.45
802.3 p 0.47 1.72 2.23 4.42
K 0.96 15.39 2.79 19.14
N:P:K 7.55:1:2.04 | 7.18:1:8.95 | 3.83:1:1.25 | 5.53:1:4.33

HiZR 4 FIAL RARA S F N ZET WA R REC 20 4000 fT/8E B R 45 #
NERAEREER. EERERNWATIAHE—28), THURRED, RE-REN
EBEBAGEERERSEEERFARNET DI (DE—BE), THRMKES. A
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AEPEKENENE THRFREENEERET X FEEERKNEFT RN GE—
R, THREKRIRBEESKE, REAERAEANZER—$F K. EHTHR
REABEFERIANABBRITFE =&, L?%)ﬁﬁ%?i%‘ﬁxﬂﬁﬁﬁi‘“ia AR BR
HEFEEEE T

FREESNRER, STHRRESLEBER £ENHH, %ﬁﬁ%i%&‘, hE
55, EHTMRNREKE. BEERH. TORNAREBE T ORNRE, 1. 58
Ny HENRREET TORNHAR. HEFN. BEFEKFEAH AEEBEENFS
HEETFAH,. HEH, S EBERETH T HEEREL.ELFIE.RREC A EH
REEBEKENFIRERS AN EERKR,BEMZEEREE, KRR, B
S BE RN E, BN EERET X A —ERFHIETEH. hErTa, BrFENENTo
RRBRE, RUKIELEBT RN, TR E R RS FE B REA E . FHA fE 2t/
ZE AR BRI, R 2P B P 6 B .

Sk, EHFKﬁ%%miﬂmﬁﬁxﬂﬁxﬁiﬁﬁﬁﬁﬁﬁm%#,fJ\%EKF‘J
LEENEFTRRERRSNEBRSEARE.EEFRERY, BRURREAEIE; EERE
KE&EARFENDE, AR RRRERERSKE, BEEMEMLARTRE: Z4H4E
K, B HE AN EE BT FILAFRHEME RN E, TR, &, FN5%E
HNREE G ERNBEA RN EENEER G,

EEHNERRE, FHERE 1 28, FARNRR 6.57 &R 7.21 444 (G& 3),H
XFEPIRAK BN, XHT THEEFFNEZEAAFSREARMOEERX RN 29 41M5E
FEEHEHRRNE(18.765—84.148 JT/55), B (3.882—15.840 fT /&), ¥ (17.738—100.481
Fr/a)# T SR OT

AESHOMAXRE 0.6405; ASHAFERX AL 0.7266; B5 FHAYHE X A % 0.7064;
HEZEERBEKF. HANZEREARRNEHFS . ERE WA —EXR.EN
o AE T ERETHR,

HE@: P =096+ 013N ------ (1)
BAEH. K= —082+ 1.16N------ (2)
o, K =13324529P «-cnn- (3)

XX EEBRAR MR AT IHUERE —ENHESFE L
ME3HWEHARL/NEZFSNHRAREBRAFER A TRARFEN FSHE
RE.LHTHENZNTBRESFREENERE (B 1),
HE 1 EH, B 1700 FFRUTR, MAD B s, 1700—1800 FTRLERT, RE9SY
i B 8 X T B SR PR ERSR S B BRI Ko MIBE 1 S RERBRAER, U
TG EOIMBEY AR,

s w (T/E)SEERREUT/EHRRN:
i sy (4)
0.000260N + 0.018490

3.4798

W =12405.1630¢ F = ceeses (5)

W = it b S 4 (6)
0.000233K + 0.023341
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Pig. 1 Level of yield and accumulated amount of nutrients.

(1) FFR5SEE 1 yield and nitrogen
(2) R 5®E 2 yield and phosphate
(3) FR5%%E 3 yield and potassium

B e, EXELER, BRENEFSRRERHEFNERFE, Y885 T
1700—1800 i, AR BRSO RRBAN B RERRTE,. MBEEFIFRELZNER
T A 8EBUE, B R ET L, 1700—1800 J7/m Rl ERIE P B2 3R 0 R R EI 245, i
THEERRENEN,

QG)EEHEINZTRFIORRERX BEHNEAFSHRNENEGIORER
EHEEEZHN%)HER (B 2) BTFEIN. R KRnfT, REZRSHAEHE
P “S® HERADE . MAETHTA. FoRREREH MK, EoERERENY, i
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2 UNEERE RIS AR Rilisk

Fig. 2. Accumulation curve of nutrients in spring wheat."

1 (&> 1500 ) 1 high-yield field (> 1500 jin/mu)
2F¥FH 2 thousand-jin field

ST i £ 88 Fom -
®—0—0—N X—X—XP O—0—O0K =-==-= W

MR FHRARE. HEUE, FORRETHEOEMN 40—60%, REFIW
HRAERARTHROR B EEBUYE, I’ 2R,

FERAKEARR, F 3 FEAR, REERXBAE, RER—FTTHNEEETEHRT
HERETRD, XSENILEHXBER —B,(&EF%, 1960; TEEREBX KRR
BN, 19785 RFAZU, 19815 Cooke, 1972), {HEF=HF/NZE (>1500 Fr/8) £& 5
D RAFEN R, XWHESE ML 4R AGEN B R, ZAD (4 20mm
EAR)BEN)AER,REFNRBNRIE, HE 2 ANFEH, 5>F/NENHRMRE
RUEARN AR, BRSNS T B e AV i AR A EAE BN B EZhE 4
B b A, LB RO DART, RO RRAI MR ERH L BHENTAER, FEE~E
B, R BEHRE R

AASBE - ARAFLSRROBEREAETAERAH (E 3).

HE 3 B, A S ENELAS 2 MAER, H—RFh, bbkﬁﬁéfhiilﬂﬁﬁﬂi&:
KA, BHEFRFRBENRK, HERE, REWREDHN, RORBSLpERE
R, EESESHIANPBR TR ERBMF AR, ZHHE, BHEEH LR
M. WRESHRK, TRRERAARFENEZRAEHROES NEBRE
ZBREEZz— HHE.. B HNEERLESEHAR, —REEAFTERNHH(ZE—
WHEDEE, M(REEFED) PR BEEEHENRIE, HE 3 AREH.BMREVH,
FAMREE HATIRAEEENFRSCENED . EXFRRE I, 5508 K
SERAEFEPFOREE KPS B NZBERE RIFIVER RS, BEKRAF
5oy B LR A E Y UL IRE R REE A — B IEo

(4) BFEENEFSHNRRBE ATHRNZREEENY RS RRBENR
24k, b ER BRI M B0 5 Sk BRI A BN R O R E R AB (& 5).
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Fig. 3 Change of nutrient accumulation in various organs of high-yielding (>1500fin/mu) spring wheat.
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S EEWHBRRINRRMREE: /801 B5/5)

Table 5 Accumulation of nutrients in various growth phase (indiv: mg/indiv) (colony: jin/mu).

FRAF | s | @E-—5% | pB-uT | w958 | FE-o% | HE A
/) | 2R seeding-tille- tillering-elo- elongation- booting-flo- flowering-
level oF ring ngation booting wering war-ripe

. nutri-
“yleld S ke bii37 N Ak piidi. Mk ik Ik Bk M ik S
Cfinfran) colony | indiv. | colony | indiv. | colony | indiv. | colony | indiv. | colony | indiv.

BWEEAEl N | 549 | 7.50 | 13.22| 18.05| 19.49| 26.62| 4.97 | 6.79 | 21.52| 21.34
(1984.9)

high- 59 ; :
o 94 P 0.5 0751 2:30{ 1,333 4. 2:65a:k: 3.61 1.26 BIX | 556 1 5.52

spring
wheat K 1.09 19 1,55 6.2 Sl 12.46 12.64 17271 171,09 35 0,97

FhHAE| N | 3.06 | 4.21 | 9.33 | 12.85| 2.08 | 2.86 | 1.57 | 2.17 | 11.80| 16.25
(1115.2)

thsasand: P 0.23 0.31 0.76 1.05 0.60 0.82 8.39 0.53 2.13 2.94
jin .

yielding K Zaddt 3.49 11.65 | 16.04 | 12.28 | 16.92 — — 17.56.| “24.18

H—RITE(Rk: 3/E.Mk: /) Calculated each day (colony: g/mu indiv: mg/indiv)

BredAZE N | 130.68| 0.36 [440.64 | 1.20 |572.95| 1.40 | 88.84| 0.24 |176.42 | 0.35
(1984.9)

high- P 12.43| 0.03 | 76.50 | 0.21 | 69.61| 0.19 | 22.46| 0.06 | 45.61| 0.09
yielding

spring |
wheat K 26.05 0.07 154.98 [ 0.42 | 240.20 | 0.66 225.80 | 0.62 | 583.51 Filg

FFragE | N°| 54.56| 0.15 [358.61| 0.99 | 86.58 | 0.24 | 32.79| 0.09 | 98.31| 0.27
(1115.2)

b P 4.06 0.01 | 29.31 0.08 24.94 | 0.67 8.03 0.02 17.78 | 0.05

jin
yielding K | 45.09 .32 | 447.97 | 1.23 4. 511 801 1.41 — — 146.30 | 0.40

B 5 F[HL, B ENENR O HNRERE, RETIRES(ZRPLIBEDAEI, B%
TRENZAE. REASNE, HE—SEANREERERRK. BR2REHERNE.
B, WA T BN E RS R, 2GR RNAIIRE, XMEL SR 2, B 3 RRH
ARNHAERARNFEENAAZEN AR R IHRRRERARAF &. T FHE
RUIXFhRF R DL 22 IR UL IR L 57 3 B R IR R 57 43 R RO T 40, HBR R 28 =R R
—FHRNERREE, N ZEKEHERFREAFRINVREFRRBE)NS, LREHE
NEREREREREE, STHNE. YESTTRE, HRREESEEHIAER
T—ZE:mE B 2R T T rE. 28D EeETTRE.F 5"
HERARRBESABAR, U E—RBRMRS, THHEHNZEREFEERRAEE,
A B BE—RTHRS, WU T — 2RSS, TAEBRSE-HRABRARE. #7E
FARPEEKFHHIAFSRERTE, B IFAERR XA R OB RERET, 3l
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REFE/NES—B/NEML, i R, R R BN RIBEE S T YRR A
WIRE  IERAEFF R R T, R REW  FRBR R R AR 1918 7= AU A 335 o :
EHERN B TEREBEREN) HERRAFSNBEBE R (£6), E

HARPERAEH/NE, ERT—2BHAUNETRENFIRREE. SCFNERD

RRBE—BETTTE, (RIRETTRIAEE, 2RI ERNZIEEN ) XFRES

FEENELE AT AR SE R AR B FATRAFEBNGFE 3 ABARER (B

PRGN E)BERFRENEE,

: %6 FERWARSORRBRCI/A - HEFTE)

Table 6 Accumulation intensity of untrients in various growth phases.
(g/day. 100-jin dry wt.)

PERCT/8) * & B — Ay BE SBE—ERTT B2 PRE—HTE HE—Ii
yield nutrient seedling- tillering- elongation booting- flowering-
(fin[mu) tillering elongation booting flowering wax-ripe
BrEELNE N 101.01 101.82 45.52 4.29 4.55
(1984.9)
high-yielding B 9.61 17.68 6.18 1.08 1.18
spring wheat
(1984.9) K 20.13 35.81 XF.32 10.90 15.04
FR/ANE N 41.98 '97.28 12.54 2.98 4.15
(1115.2)
thousand-jin- P 3.12 7.95 3.61 0.73 0.75
yielding
(1115.2) K 34.85 121.52 74.13 1.41 6.18

2. BFEFNENFSSE

(1) ZEBERBERFSHE  NERRORD, HYEFAASE. BFAFSE
FEBDENZEREARA SRR ERENNE, SHARR I ERABESRONE,
AR B AR ERER (7o

mi% 7 BHLEET RN, RO EESREMN, B, 5 70% U Lo RIE. ZHHHES
S, IR, 9 LT B K. BIZRMM, 60% DL EROBE, BT AT, fic0%
EAENRNEETH. ENHREERN, BERRNEIBRE, LEBOLARE, 28
BB S B MR, EREETNASHALET®, B0E, FRFREE,
HESETRNFSEO 2B/ BRE, R hse A8 5 Y4 o BR M &1 60
—80% LI b, {BHPIRAE, X 20—30% 0 EHILTTAN, 364 2B/ 2E MEHA 4 B hudy, {E7R
ZRENAARSREBENEN. SENNEKRORM, K B EEN KT
—ZR L NERH L R AR AR R R SE, 2H(REHR)RE®, 59
REERERE, L EEPNAET R ORTR, BXE., BEREORB RN SOHE
RE T BRAR, MU . BB TE PR R B RAE 288 (R 7), X SR th 34yt
BRI PR RS, 1961)0  RIEFRATHITE S S EIENT, (B SBE O TLAR,
FE B R B R, R R AT R SR A L, B E TR, AN E N R
FAOFIFERE,

(2) RHWEIE

= 258 »

EHEY/NERNFFSBRBO IR, — BN R



- 65T

2T BIESEARBRREINIE(D)

Table 7 Distribution of nutrients in each growth phase of spring wheat (9%).

4y BE 7 & W B I I B
= B % » tillering elongation booting flowering was-ripe
(/e |muecient | ooy | om Lo | oo | mae | ow | oM [Em | owo | @ | x| ow ® | ®
yield stem and leaf stem and leaf [stem and leaf spike |stem and leaf spike | stem and leat  |scalpings| grain
leaf leaf leaf leaf leaf
sheath sheath sheath sheath sheath
N 30.09 69.91 27.02 72.98 39.16 60.84 33.63 39.51 26.86 19.74 7.72 7.78 64.76
2000 4245 P 37.02 62.98 55.77 44.23 55.43 44.57 50.72 23,72 25.56 17.19 4.70 6.21 71.90
K 37.53 62.47 43.36 56.64 61.30 38.70 46.00 23.38 30.62 56.68 10.44 14.71 18.17
N 23.14 76.86 34.79 65.21 39.69 60.31 10.17 46.16 32.71 21.13 22.80 4.78 6.32 66.10
1500 £4 P 49.64 50.36 59.58 40.42 63.67 36.33 22.87 50.44 17.53 32.03 11.40 2.22 4.41 81.97
K 46.12 53.88 66.98 33.02 64.66 35.34 5.81 69.87 23.65 6.48 58.03 8.28" 6.99 26.70
N 27.20 72.80 36.65 63.35 40.58 59.42 11.94 50.31 41.35 8.34 15.10 5.06 10.58 69.26
1100 &4 P 45.16 54.84 60.08 39.92 66.06 33.94 28.12 63.78 20.56 17.86 4.39 1.69 6.66 87.26
K 45.94 54.06 66.35 33.65 65.77 34.23 7.55 71.05 25.69 3.26 60.94 vk 12.10 19.82
* EFE LR

* containing immature spike,



chHEH A5 B RAMBIA R NERHRREH B REME (Cooke, 1972; &ES,
1960; Camoxsanos, 1955; THEIKEHBXRBIE/NER, 1978; K%, 1980. ), ifi
ERRARWBEEFENE (1500 F/E)HARMERIXFHIAR, BEFEENEEFREENN
FA BRI GEEHESEF. FOEBROEERATH.,. BTEFTERNERE.
EREMHAFESBRD, HREZAF S BHERER. BHTARSBLDNEFOERED
FOAEE R, B2 XERSNBEHRYNBIAENRBRET L. ISR K
HIIE R A B AR L, T H RO B S EL B R AN K E R R FRE, 2%
0, M (REERD) S50 8 H AR AR SRR 5 5 BIZER AW 4 (B 3). %TFL E
L, MF NN R AREEENEET R M2 0, M(REEFRDE RSB, A=~
ShBEE, N R R E S RENER.

ERBEAFRRNAE., BREFAmEHAOBE, Rk E318.95F/H, 2.15 f/
B BN SFHEMRBEAERFES BRRREMN 54.35% 15691 % HLATW,/NEE#
Ehifn# s AR EHAETERAEN, FoERNEAHARTE, BF&E I EH
FIRARNFEOEE, SRRSO HERN 58.8% (N) f140.17% (P), HEHRENE,
LK EHUENERBEANEE, MBAHKE L8, BERSERERH,. BTN
AR RN RN EBHER, R EEANEBT RS T LSRR

ARABE, AAFRSHNEHERR. EHREFEXFIRERINERESXEEH
TR #1245 1 R H B2 ER S E (PR, 1961), B R 8,

%8 TRABERINKBE

" | Table 8 Transfer ratio of nutrient of different organ.

® 4 g

nutrient leaf

= i S

stem and spike grain
leaf sheath

N 0.90 0.36 0.42 0

P 0.85 0.62 0.61 0

K 0.81 0 0 0

HiZ 8 WAL E B F/NENH LS TR, HAR B ERK, & (. 7. R
)Rz, Z e/, TR ES S #ilo

EHNAR, FONBEHRFAE, LIHHEHH: EHHE 100 EHRTS RS
el &, AEEREXN LNWAREETH BRHBIENE % =

®9 FREEHRBRHAMRENE

Table 9 ‘Transfer ratio of nitrogen of various growth phase in leaf.

=B S 1

growth phaes

e i

elongation

I
booting

w &

flowering

OB

milk-ripe

B &

transfer ratio

0.02

0.17

0.59

0.62
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% 9 R, M EAO B R RRE A B MO TR . (AR IR S, EHTERTH
TARER , LS XA ¥ s _ .

& EFTR, BB R T RSB EA A RN E B A . HBRERN
EEE KRR F SR RRE BN HIE %, — U HRBE ERAREREREAN, BER
R BB AR P TR R M I R o

3. RoPEEER

—RIAG, TP 100 Rk, BRUCR 3 T, #E (P,0,) 1—2 7 (& P 0.44—0.87
FT) s EALE 2—4 Fr (& K1.66—3.32 7)o X FhE B BREHIK, P~ RKE S & 4%
s, EEANENE, BIE (9, (5), (6) AW HAE, G4 100 FHRFHR
WHRIUEREFRRNFS FreeE R e RS BmE 4 B 5 FiFo

HE4+ &, SEFFRRRNAARS, EREERANER, MMM KFERK
3, BT RS HEREB2M AR LA, BARAFIHELNARE, &, 5
7= B AR 1 2 FR R SR T R, T B DL R AR 4R T R 2, 7E 7= 900 T AR,
BRI AR L HE B B 1500—2000 JTi, 475 R % N3.03—3.86 Ft, P
0.49—0.94 JT, K4.21—5.13 J1, .

K P

52 0.95

5.0 0.90
3 148 085 _
= g -a 46 50 & 2 _'g
%;:i 44 .1555 s
553w 5T
%g;las mg%‘%
s “us 3 g

34 50 %

3212, 0.45

30 0.40

200 . 500 . 800 1100 1400 1700 2000

(/)
1Unit yield (jin/rnu)

Ha4 ERFFRORIBREER

Fig. 4 - Nutrient accumulation in 100-j¢z of grains.

HE s B, FNERROEFFOEESIFRE(EFER), AMERFSOLH
AR, LR RO KT MEL. EEABRNE AELSRE, KA MREK TR,
B 2 AR R R T R 3E, 7E B 7= 900 JT 22 A A =R R dio
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Fig. 5 Effect of nutrient on increase yield.
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(1) EEABEENE 1300 F/mE)EFHNERFDIRERT T/NES. 554
HoAREE PR B R T AR 1 » AR R

(2) NERRNAERS RN, BRRENHRENR. LERNZARFFSH
REMAYR R

P =096+ 013N  +eeon- (1) r=0.6405
B = —0.82+ 1.16N «eve-. (2) r=0.7266
R =13.32+ 529P +evves (3) r=0.7064
FoRER(T/E)SHE (WT/E)E R, MATIERNETHR:
N
~ 0.000260N + 0.018490 )
3.4798
W =2405.1630e P = cee-e- (5)
- AR e R (6)

© 0.000233K ~+ 0.023341

(3) BEEENER. B, FOENFHEERAETYRAERKTE “s® MLk,

EEFERAETMHAER. #ORRNHEEHK. B/= 1500 TR ER/NE. B

SAFREETR, RABARETTRNERIIMNENTLEE. FAESERRENFES
EARAARELAER. FR RSN KR EFRBENHRIEHE, BHEHIN,
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- 60% MR, 40% EARMBSRET BN EEOEE,
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ON MINERAL NUTRITION AND ITS RELATIONSHIP TO THE
PRODUCTION OF HIGH-YIELDING SPRING WHEAT IN
QAIDAM BASIN

Bao Xinkui Zuo Kecheng
(Northwest Plateau Institute of Biology, Academia Sinica)

In Qaidam Basin, Qinghai Provinee, spring wheat has often been getting high
vields (over 1300 jin/mu) for several years, and its yield was even up to 2026.1 jin/mu
in 1978. We had worked on the mineral nutrition and the relationship between miner-
al nutrients and its yields. The results obtained in field and laboratory are as follows:

1. The concentraﬁons of total nitrogen, phosphorus and potassium in various
organs of high-yielding spring wheat (1300—2000 jin/mu) are all higher than those of
spring wheat with lower yields. In comparison with the wheat similar yields in other
regions of our country or some foreign countries, in the wax-ripe stage, the
concentration of nitrogen in grains is lower, phosphbrus similar, while potassium is
higher.,

2. High-yielding spring wheat generally accumulated nitrogen, phosphorus and
potassium in a ratio of 6.57:1:7.21, but the ratio varies with different yields. We found
that their relationship may be shown by following regression equations:

A

P = 0.960 4+ 0.13IN «-oveeveeeeenns (1) r=0.6405
K = —0.820 4+ 1.116N -+-eeceeees (2) r=0.7266
K = 13.319 4 5.293P---+---eseee(3)  r = (.7064

3. The accumulation of nutrients (jin/mu) is positively correlated with yields
(W, jin/mu). Their relationships are as follows:

p’fr iy . M- i FINGge0n (ot (4)
0.000260N + 0.018490

A B b R e LA, 5

W = 2405.1630e  ? ()

W - RGOt st (6)

= 0.000233K + 0.023341

4. All of the concentrations of N, P, K and the dry weight of the crop generally
increase in the form of ‘‘S-curve’. The relative accumulation of K in spring wheat
with high yield (over 1500 jin/mu) does not decrease in the later growing stages, and
it is quite different from the wheat with lower yield (1000 jin/mu) and the wheat in
other regions, for both of the latter usually lower their relative aceumulation of K
during that time. The aceumulative forms of untrients very with organs: in nutritive
organs, they show as a single-peak curve; in grains, they increase continuously

5. The accumulative intensity of nutrients in spring wheat is rather high, and the
maxium accumulative intensity is up to 531 g/mu-day (N), 350 g/mu:day (P) and
583 g/mu-day respectively.
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6. Before flowering, nitrogen is mostly distributed in leaves while phosphate
mostly in spikes and potassium mainly in stems. After flowering, nitrogen and phos-
phorus are transferred and concentrated in grains. The intensity of concentration is
negatively correlated with yields. The transfer efficiency varies with various organs

and nutrients, and may be shown as follows: leaf > spike > stem and leaf sheath;
Bl N oK
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