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Structural characters and nutrient contents of leaves as well as nitrogen

distribution among different organs of big\headed wheat
WANG Lifang, WANG Dexuan, SHANGGUAN Zhouping "

State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau ,Institute of Soil and Water Conservation , Northwest Agriculture and Forestry

University, Yangling , Shaanxi 712100, China

Abstract; A field experiment is conducted to study differences between eight new big headed wheat lines and Xinong 979 at
different growth stages in specific leaf areas (SLA) , leaf dry matter contents (LDMC) and leaf nutrient contents as well as
nitrogen accumulations in and distributions among different organs of the lines and variety. The big-headed wheat lines had
lower average SLA and LDMC than Xinong 979 and the line 2040 had lower average SLA and higher average LDMC that the
latter. The leaf nutrient contents of the big headed lines were ranked in the order of N total > K total > P total and the N
content and N / K of the lines first increased and then decreased during the growing period, but the P contents of the lines
declined gradually. The big-headed lines had higher average nitrogen accumulation capacities than the control variety at the
ripening stage. The nitrogen accumulations in and distributions among the kernels, stem and leaf sheathes, spike stalk and
shell, flag leaves and penultimate leaves were ranked in the order of the kernels > the stems and leaf sheathes > the spike
stalks and shells > the flag leaves > the penultimate leaves > the other leaves. At the heading stage, The SLA and LDMC of
the flag leaves were negatively correlated, The SLA of the flag leaves were insignificantly positively correlated with their N
contents but extremely significantly negatively correlated with their P and K contents, which were not significantly positively
correlated. In conclusion, leaf structural characters and nutrient contents of wheat influenced organic matter accumulation

and transports in its body, and it was imperative to enhance researching on how to improve nutrient use efficiencies of big
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headed wheat by reasonably regulating its water and fertilizer conditions.

Key Words:; big-head wheat; leaf character; nutrient content; N distribution
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Bl AR A28 B, SUBFPRLBR K AL G 0 00 2 ZORIR , AR I R S5 R PR tR T 7™ i e ma A — AR R
FIA: SURAAE (7 O3 KRR /N2 25 5 A WL 48 7R KB/ N 22 05 5 70 38 B8 U8 1) AR FH RS BRI A 35 7 5 | 4K
T RBE/NEE I R 85 RPRIR 352531 1 55 45 A% B RUR (MRS A SRR R 1) b () B A R | o 48 v KR/ N 7
i /N S BRI S AR A AR A R X,

VEYI M TE B (SLA) BV A K A B S i & F i S B bR 2, BE B WA 4 X Bk 35 LS5 ) A 1 £ ¢
F KAy SLA HIYEA S BRI B AR 38 0 T U6 R B = AR B A i R B (LDMC) FE R
WA TR A BB FE Y SLA A LDMC S5 R 5L 44 3 3R #8490 19 7K 43 1) A 25803 R /R 3R 22 ]
MR RN GRS R, Watson ™) 4 K/ S 80 B 22 A9 — N BN 2 R 1 AR
RAEA TR EB bRz —, MRS BT 0, A Ak B A M T A SESE R HF IR R 4%
TR B4 K /NS MR AT R R TSR o T /NI AR I SRR 1 R 3% 3 T3 TR Rk U R BSR4
PR AN 5% 3 2 R RT LA S AR 4 0] R85 2 2 038 7, I B 3R M 2k A i AR AR i B K i SLA 1 fig
R LA B 1 NP K St it R 8 2 A R it FH RUIE 25 i /N2 X6 SR R Wi R AR
BB M OCSEN R E TR R BRI v 5 B S B R I R BUOR /N R P R TR 22, SR T G
TRBEARUNZ it 7 MR 5 3750 AR R Feia (A 58 iR A i

ARG BE FHEA B 508 10 8 AN KRB/ INAZ 7 il 7 R 22 R ARG BE T Ah——P 4 979, iFF 5% KA A/
220 AR AL SRR IR S 0 e R R e n 25 S O ORI/ (AR 1Y A A N 3R )
FIFH P4 v 2 B L FR R ARHE .

1 #E5RHZ*
1.1 AR

I T 2010—2011 AEAERR U4 B2 B IR D IR AR AT AT, 12050 X I iRty 2 0 i 2 WU X, JbEh
34°17', 2215 108°04" 4K 577 m , 4F H 1 1887. 8h, A= F-3< ik 13. 2°C , AEZ8 A #1302, 5 mm, FF7K 3 630 mm),
FEETET—9 Afy, HHERZM L, HRIRE T W AP SRR AR IEELT

REET 2010 4F 10 A 7—10 HAEFh  $EFHE-N 187.5 kg /hm® , SEXIFTHE 20 em, iRIGBEE 9 MEFE, /NX
A 20 m*  FEA 3 1R ,2011 4F 6 15 HURk, /NERERNET, FEALHE IR R 375 kg /hm® BEFR — %% 525 kg /
hm?® BRERHT 112.5 kg /hm® , ZHEMI PR Z 112.5 kg /hm? , HABAR 354 BRI ) 24 Ho R H , JC3B e,

1.2 {5epk

K HIRE 2 FH 20 2009 AEBEPE 44 /N S A AR5 (2010 4F/IN2Z X Sl e A At IR 28 9 R 479 8 A4~
HA R I8 R S N2 R 2 2 AE 2 1 A R AE R T = 7™ LA T S A 1 — HE R RN
B R (R 1) DAEMERZZ KRB R A FE AR 979 1 Ry Xt B il
1.3 e H 575
1.3.1  HenE AR T

ANZZ TR SR AT A A T R IR R A o B H SRR AR AR/ N EE 9 N A
HEHSfE BT B 3258 %, FH BenQ Scabber5560 series #4 1484 F1 4, R FH KI5 20 M7 8K 44 ( Motic images
advanced 3.0) 5 H i HIFR SRR i HEAAARZE IS 50 4 B T ROK K BG R L AE RS N 1230 24h #E47 5
K, ZE AR AR R T R4 I R A0 2 i 3 1 T 22 A K 43T T R R I B R TR S R R 3 A S B
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70°C YT ZAEE (T H, mg) . HHHELMHER(SLA, m’/kg)= M7 mEAY/ R T8, - T9) 5 & & (LDMC,
mg / g)= A FE/ A AsEE

®1 M ERRHETEEREE

Table 1 Main characteristics of wheat lines used in present study

HORL /g

AT TE%/ (10%/ hm?) . . 74/ (kg / hm?) BERIRCIN
. . Number of grains Kernel weight .
Strains code Number of spike . . Yield Other characters
per spike per spike

Pa4 979 654—763 30—s51 1.1—2.3 8659.3—10598.9  Hk#E % Compact plant type

2005 371—428 45—83 1.5—4.2 7530.4—9118.2  —
e 2B B B AT I Stable types of

2013 339—406 39—93 1.3—5.1 6272 6—10434,2  HEFRMHIRATIN Stable types o
head progeny row nursery

2026 404—493 31—70 1.5—3.5 7795.6—9870. 1 —
LR 1550 Lodging-resistanc

2036 376—484 30—58 1.6—3.0 9238, 1—10018. 1 DLEVIR, A Lodgingoresistance,
shorter awn

2037 455—511 38—68 1.3—3.6 10830.8—12714.4 Bt Good disease-resistance
i% Ot 1t B TR E d ligh

2038 331—642 45—74 1.7—3.5 7700.6—14778.2  ZICHEAEAF, EEEAL Good light
transmittance, shorter awn

2039 412—541 45—82 1.9—4.0 9093.4—11677.8 —
FERL 24 B I FF 8 4% Leaves and

2040 446—629 30—62 1.5—3.4 8960.4—12954.7  stems are green when the grain
is mature

1.3.2 M RFSEENE

B/ INAE AT TR RS R A A R RE 5L T 105°C R A& 10min, 70°C FAHLT Z4E & M A B e 5
it 100 H i il BLALRRE i o AEYIRE i 2V B R - AR T S VRO AR T A, TR 2 A (N) (2 (P) |
L4 (K) E ™ 2% N H Kjeldahl & & (2300 4 [ 37 &AL, Sweden ) 52 ; 28 (P) FSREEHT L (0
(6505 4N OGE T, UK) P s 248 (K) KRR L (ZL-5100 BRI Ot EE T, USA) Il
M5 FR o S AL B A S i, R SR R R I E A 3 IR
1.3.3  HENBLELE R RAE S e

R IRANY: b2 kv A1) o L g 1) Uy 1 S B a2 3 i1 R L N R S L eI N A
Bh+35T ) FURERL 20 76 105°C TR 10min, 7E 70°C ML R H T IR E . HPFE SR 100 H 5 il AL
FEf R H,S0,-H,0, 7, H Kjeldahl & &¥: (2300 4 H 85E 24X, Sweden) ME R K &, S5 K%
GOSN /N E AR BRI RS 85

BB RRSEHG](% )= FHENRAZHRE/ AR KX EFEX100
BRaEARERE=-THEWNE ARG EARHRE- A ERGEARHNER
BRGHEARKBRE (%)= ERGEAREB R/ I ERBEARHEREX100
BIar BB AR MR AR IR (% )= Rt E AR BB/ AR A R R EX100
1.3.3 Hdaintr
FHI Excel 2003 #4744 403, DPST. 05 #4748 115047, Duncan’s B i 22 5T 2 H AL,
2 HER5HH
2.1 /NEAREAEF A T AL (SLA) Y281k

INEARE AT W A AR SLA R[] 6 — 5 F SLA 76 A A A 5 B AR L e Bl 4 A MR (2 2) ,8 4>
il 25 FIDG) BEEERP G SLA 28 Ak e B MR EI /MK YR A 2005 ,2039 2037 ,2040 2026 ,CK 2036 2013 2038, Xf T A~
[ /N2 f R ] — A2 B B LA A5 A i SLA DL 2013 5 BRIk, R BT LA 2005 51 Rk, i
WILL CK fh P K, £ 4 B WK AL/ N i RPN T PU AR 979,2040 & RT3/ SLA BA B
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IR RE ST, 2013 dh R FIIHBORHY SLA KU AA BB IRRIEE ), B2 FEMEE BT, AR
/NZE R APAETR] — A2 B I SLA BAFAE I i 25 55 i B PRIl B 1 /N2 AN [ i Aol o A 85 S5 e P B A A
[F] B35 IO ) 5, BRI /INAZ il R /INBG S {ELR B AT 8 2 S 4 005 17 B U0 T - A A B A5

®2 NEREEEHMEMN SLA LB/ (n’/ke)
Table 2 Comparison of wheat flag leaf SLA during different growth and developing stages

R FhE I AT R EHIE AR REL
Material Heading Pre—filling Mid—filling Means Covariation
T 979 19.68+0. 60ABh 18.89+0. 31 ABabc 21.32+0.69Aa 19.96 0.062
2005 18.83+0.35BChe 21.87+3.53Aa 17.09+0.51CDed 19.26 0.126
2013 21.47+1.07Aa 20.27+0.39ABab 19.59+0.42ABb 20.44 0.046
2026 19.48+0.45ABCh 18.32+0. 42 ABabe 16.89+0. 48CDcd 18.23 0.071
2036 20.65+0. 67 ABab 18.59+0. 45 ABabc 18.70+0. 34BCh 19.31 0. 060
2037 19.80+0. 70 ABab 17.68+0. 40 ABbc 16.73+0.39CDd 18.07 0.087
2038 19.28+0.52ABCh 18.19+0. 62 ABabe 18.64+0. 48BCh 18.70 0.029
2039 19.50+0.41ABCh 16. 88+0. 4479 ABbc 16.46+0.33Dd 17.61 0.093
2040 17.22+0.30Cc 15.88+0.29Bc 18.38+0. 81 BCDhe 17.16 0.072

BUA G AR TR RS FREFORTE 1% KV 22 5400 03 s A RVNG FRE3RORE 5% KV T 225 3%

2.2 /NEARFAEFEMN Y5 E & (LDMC) B9 25 1k

HK/NEEER (R LDMC 7628 B WINTEAE 22 5, LDMC 1 SLA Z8fbi#a 34 AR — 2, LDMC 78/ il 5
R (F3), 2040 fh FR P15 LDMC 3K ,2013 & & #Y LDMC /0, T 2040 & V-2 SLA /12013 5 & 11
SLA %k, LDMC B8 Akl B RS/ IME YR Sl 2039 2036 ,2037 2038 2013 ,CK ,2040 2026 .2005 , /N A
it 72 LDMC FEAN A4 B i 1A (A AR [R], LDMC B SLA BN AS K, R B/INE R K Z B BB, &5 &R
X AR S LA — 2 3E P

#3 NELRREEFHEM LDMC LEE/ (mg/g)
Table 3 Comparison of wheat flag leaf LDMC during different growth and development stages

oR e i A XA BT
Material Heading Pre-filling Means Covariation
P 979 Xinong 979 213.64+4. 82 ABahc 236.67+3. 02ABahc 225.16 0.072
2005 218.88+6.57ABab 224.74+4.03BCcd 221.81 0.019
2013 188.80+7.23Cd 214.69+4. 15Cd 201.74 0.091
2026 207.57+6. 65ABChe 227.69+3. 80BCc 217.63 0.065
2036 197.794.07BCed 235.89=4. 82 ABhc 216.84 0.124
2037 202.24+5.72BCed 232.78+2.96ABc 217.51 0.099
2038 200.035. 24BCed 228.07+7.25BCe 214.05 0.093
2039 204.39=+5. 58 BChed 247.96+3. 89 Aab 226.18 0.136
2040 225.15+4.43Aa 248.93%3.59Aa 237.04 0.071

HUH G AR RS FRERIRTE 1% K28 3k B35 AR R)/ING FRERIRTE 5% KF T 2253 3%

2.3 NEAFEFMN RFERTR P ERNEL

B 8 /N B R AT B A B R OT R B AR R B 2E S WA YRR R, 2013 2037 ,2040 [
ZHH A N S S0 IR H 22 5 32005 2013 F12036 fh & P & TX R B R K S8 T 0HE
2037 fh R GXTHE N/K 2255 i Bk (R 4) , REERUNEM R =0 S ERM NN > 4.05% P > 0.14% |
K >2.25 N/P > 17.61 N/K > 1.03 , #1781 2013 §h &M N P S840 TR 13.7% 30% ,2037 /) K &
i TXTIRGA 95% ,2040 N/P & XTI 26.9% . MR FEE /AP N > K > P IE/NZE RTS8
AR T 5T X SIS &,
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x4 NEFREFHHRERTZRAETNU

Table 4 The changes of wheat leaf nutrition element contents during different growth and development stages

AT

Growth M*ﬂ_r . o N{% ) 2P/ % . S K/%- NP NK

period Material Total nitrogen Total phosphorus Totalpotassium

P Pi4 979 4.36+0. 06Bb 0.20+0. 00BCDb 2.08+0.47Bd 22.27+0.28 ABChe 2.42+0.73Aa

Jointing 2005 4.39+0.12Bb 0.25+0.01Aba 2.77+0.06ABbed  17.611.12Cc 1.59+0. 06 ABabc
2013 4.9620.04Aa 0.26+0.01Aa 2.71%0.32ABbed  19.07+1. 11BCc 1.89+0. 25 ABabc
2026 4.28+0.07BCh 0.2020.01BCDb 2.45+0. 15Bbed 21.74+1.75ABCbe 1.76+0. 09 ABabc
2036 4.33+0.01Bb 0.2120.00ABCb 2.90+0.05ABbed  20.83£0.17ABChe 1.49+0. 02ABbc
2037 4.0720.03Cc 0.190.01CDbc 4.0520.49Aa 21.85%1.15ABChec 1.0320. 11Bc
2038 4.210. 04BChe 0.17+0.00CDbe 2.25+0.37Bed 24.52+0.53ABCab 1.98+0.34ABab
2039 4.210. 04BChe 0.17+0. 03CDbe 3.14+0.05ABabc  26.01+4.12Abab 1.340. 01 ABbc
2040 4.0520.01Cc 0. 14£0. 00Dc 3.36+0.49ABab  28.25:0.42Aa 1.2520. 17ABbe

ilip gl P4 979 4.610.02Bb 0.1520.00Bb 1.24+0.12BChe  29.82x0.16Bb 3.77+0.36Bb

Heading 2005 4.42+0.02BCbhed 0. 140. 00Bbe 1.2820.00BChc  31.42x1.06Bb 3.46+0.02Bb
2013 5.0820.05Aa 0.13%0.00Bc 0.55+0. 19Ef 39.27+0.50Aa 12.48+5.04Aa
2026 4.170.20Cd 0.1420. 00Bbc 1.08+0.04BCDbed  30.24+1.86Bb 3.88+0.30Bb
2036 4.29+0.86BCcd 0.13=0. 00Bc 0.73=0. 09DEef 34.07=1.42ABb 6.02+0. 64ABb
2037 4.540. 08BChe 0.1420.02Bbc 0.83+0.05CDEdef  32.84+3.41Bb 5.50+0.41ABb
2038 4.58+0.03Bb 0.15+0.01Bb 0.95+0.01BCDEcde 30.58+1.59Bb 4.80+0. 04Bb
2039 4.6120.12Bb 0. 15+0. 00Bbc 1.38+0.06Bb 31.38=0.22Bb 3.35+0.07Bb
2040 4.66+0. 02Bb 0.2220.00Aa 2.0920. 16Aa 20.99+0. 08Cc 2.26+0. 18Bb

HERIN a4 979 2.68+0. 10BCDb 0.10+0.00ABab 0.85+0.09Ab 27.87+0. 60DEef 3.25+0.42Aa

Filling 2005 2.61£0.01BCDbec  0.09+0.00Bb 1.26+0.08Aa 28.59+0. 55CDEdef 2.09+0. 13Aa
2013 2.51%0.01CDe 0.07+0. 00Fe 1.08+0.01ABab  38.3520.44Aa 2.3220.02Aa
2026 2.50=0.07CDc 0.09:0. 00BCh 1.27+0.03Aa 27.91%1.22DEef 1.97+0.02Aa
2036 2.35+0.01Dd 0.07+0. 00DEd 0.80+0. 05Bb 31.75+0.28Bb 2.97+0. 18Aa
2037 2.52+0.01CDEc 0.08+0.00CDc 0.95+0.26ABab  31.080.26BChc 3.35%1.26Aa
2038 2.74+0. 06Bb 0.10+0.00Aa 0.96+0.01ABab  27.01+0.41Ef 2.87+0.08Aa
2039 2.9920.03Aa 0.10%0.00ABa 0.95+0.06ABab  30.30£1.31BCDbed 3.1620.23Aa
2040 2.69+0.05BCh 0.09+0. 00Bb 1.09+0.10ABab  29.47%0.31BCDEcde  2.50+0.19Aa

BUEIR AR RS FEERIRTE 1% KV 28 50 B35 AN RVNG TR0 TE 5% KV T 28 57 3%

FE/ANZE AT B N S TR, B 2040 S RAMHAB S R ()P K S N (£ 4), 2013 i ARM
N i N/P N/K 38 TR 2040 § 2 P K S B E S TX R H P &8Ik g it
PR R/ IME AR KA, 2R

INFEHESI I ROE SR OUER NP S PR K SRR N (£ 4) ,2039 @ R A N & i 1% IR gl
11.57% ,2038 /i = P & 5 T X R 6.35% ,2026 h R K & ik 5 T4 IR 49. 5% , KA /N BT i 22 OGS
HEARFE N/K 225398 25 BESR 00 i R0 2 K ON/P &R TR IR AR, B2, KB AL/ N A2 R TR A 3 4
FEFRTTR R RN R WA A,
2.4 NEREEI 5 RIR S E SR OC R A e

FE/NZE S SLA A LDMC 24 W F ARG R, SLA FIN & i 2 ANB A IEAR G, Fl P K 2% i 3%
FITAAEKER N 5 PRI —E AR B IEASE (K 5) /N2 TR 5 35 05 B 5 22 (R 30 H 04 A DG
B,
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x5 NEHBHEHAFEREEFRTREZENEXESH

Table 5 Correlation of leaf traits and nutrient in heading stage

HIK ZEL Correlation coefficient N p K SLA LDMC
N 1.000 0.16 -0.08 0.24 -0.30
P 1.000 0.89 ** -0.85"" 0.73*
K 1.000 -0.92%* 0.89*"
SLA 1.000 -0.9*

# % 0,01 KB EHIZE Significantly correlate at P<0.01; s 0.05 7K 531 Significantly correlate at P<0.05 ; n=9

2.5 NERBAIIEEENEARFRE R RS

INEAIIARF SR () AR S EAHRRAEES SR EARZHRRE RO HBIARFE(F6) , A
4528 B A E BURAE 1AL H AT R/ I S AT AT > 25+ 8 > B > B I >8] > A it BB AEAT 2 15 v e K
HIRE U E TR B TP M A R 18 ERPRL PR A E R R E MR B R, /N R &R E A EH
BBE SR = T HE AR, AR B RS LY DRk A R, AR eI, KRR/ INGE B R AR R A
S A[IK 300kg / hm® DL | ,2037 F12038 i R 55 0 3R LR A L B R, A48 B DL 2040 i
R RS LG R, BAWTAE B 2040 SRR S A B AA S i ,2013 G R ZEH AR E NS
B B e, AR ) 2 R AR R AN L 51 LA 2026 5 2R 0 5, KBRS i AR B AR B B R4 Lk &2
T T R R S TR KR AR i 2R 2 ) B R R0 AP RS ] DI 28 B R 1 e B T i R () AR B
M AL R KBI/INE I H BB RE ) T RESR T A 979,

x6 MNERRHAREREARFTERHRESHE
Table 6 The nitrogen accumulation and distribution in different organs at maturity

RAEMER/ (kg/hm?)

R Nitrogen accumulation amount

Material et FE it ET FE A+ B FH

Flag leaf Fall second leaf Remain leaves Stem+ sheath Spike grass Grain

P54 979 7.04+0.9b 5.69+0.8b 3.51+0.4b 28.41+2.0d 18.49+0. 8b 266.29+21.0c
2005 8.66+0.2ab 7.34+0. 6ab 7.64+0.6a 43.71+1.0bc 22.05+1. lab 318.67+13. 4ab
2013 8.68+0. 8ab 6.87+0.7ab 6.03+1.6ab 54.88+1.9a 25.15+2.0ab 289.39+25.7abe
2026 10.63+1.0a 6.84+0.4ab 6.73x1. 1a 46.62+2.9ab 30.61+6.5a 337.11£13.3a
2036 8.70+0. 8ab 6.04+0.4b 5.70+0. 2ab 37.66x1.1c 20.97+2.5b 305.25+7. 3abc
2037 10.44+0. 1a 8.45+1.0a 5.55+0.9ab 37.37+0. 6¢ 23.23+1.3ab 283.19+18.2bc
2038 10.91+1. 1a 8.12+0.6a 7.93+1.5a 44.40+4.2be 18.39+1.0b 308.95+12. 6abe
2039 10.87+0.2a 8.38+0.4a 5.02+0.3ab 46.93+3. 6ab 24.60+0. 8ab 339.23+7.6a
2040 8.42x1.0ab 5.66=0.2b 7.93+0.2a 42.01+2.8be 20.63+2.2b 299.69+11.9abc

G E et/ %

Mk Distribution proportion

Material iy =t At ZE+ 1 FEEE (RERh+3157T) kAL

Flag leaf Fall second leaf Remain leaves Stem+ sheath Spike grass Grain

P 979 2.14+0.2b 1.73+0.2be 1.06+0. 1b 8.63+0.1c 5.67+0.5ab 80.77+0.5a
2005 2.13+0.1b 1.80+0. 2be 1.87+0. 1a 10.74+0. 5be 5.41+0.3ab 78.05+0. 6ab
2013 2.24+0.3ab 1.75+0. lbe 1.50+0.3ab 14.20+1.3a 6.48=+0. 6ab 73.82+1.8¢
2026 2.42+0.2ab 1.56+0. 1be 1.55+0.3ab 10.64+0. 7be 7.02+1.6a 76.81=1.4bc
2036 2.26+0.2ab 1.57+0. lbe 1.48+0.0ab 9.80+0.2bc 5.43+0.5ab 79.45+0. 6ab
2037 2.85+0.2a 2.33+0.4a 1.50+0.2ab 10.20+0. 6bc 6.36+0. 6ab 76.76=1. 7bc
2038 2.73+0.3ab 2.03+0. lab 1.96+0.3a 11.11+0.7b 4.61+0.1b 77.55+1. lab
2039 2.50+0.0ab 1.93+0. labe 1.15+0.0b 10.78+0. 8be 5.65=+0. lab 77.99+0.9ab
2040 2.18+0.2b 1.47+0. lc 2.07+0. 1a 10.91+0.2be 5.35+0.4ab 78.01+0. 6ab

BUH S R R FRERIRTE 5% KT 253 B3
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HERY 8 AN KBERY/INZ S RIFAEIHIE B8 248 B A R A R A - kR AR B 43 31 18 1% R
10.31% .16.48% (3 7) ,2037 &b Z B SR Z 0 T4 B SLFR G 11, 5% |, 5585 5 5 2013 ,2039 5 R /M7 fh & A
Xof R S R 25 SN B 2 AR S R R DR PR P B B i R R A DTSR A TP AR 979, F B KBEA /N 22
B R IFACRT 0 = S R AR B R R R AR R A TR

x7 MNERREFHREAREFNNEBZER
Table 7 Nitrogen translocation from vegetative organs to grain after anthesis

BRGHARMNRER/ (kg / hm®) i YR TR AY i Uiy

o NAA of vegetative organs NAA of grain Nitrogen transloation %*Z$ jﬁ:ﬁkz
Material T R of maturity amount Tre-m-slocallon Conlrll-)utlon
Florescence Maturity /(kg /hn) /(kg / hm?) clficiency/% proportion/%
Fa4 979  236.68+17.2bed 63.14+3.5d 266.29+21.0c¢ 173.54+15. Sabe 73.15+1.8a 65.99+7. 6abc
2005 258.00+27. 3abed 89.40+1.2abc 318.67+13.4ab 168.59+28. 4abc 64.38+4. 6ab 53.82+10.9abe
2013 230.92+25.3¢d 101.62+3.9a 289.39+25.7abe  129.30%21.9¢ 55.18+3.8b 45.92+10.5¢
2026 279.05+33. 4abed 101.43+4.0a 337.11+13.3a 177.62+29. 4abe 62.89+3.2ab 53.52+10. 6abe
2036 228.40+24.1d 79.08+4.2¢ 305.25+7.3abe 149.32+24.8bc 64.58+4. 4ab 49.25+8.9bc
2037 288.34+27.9ab 85.04+2.2bc 283.19+18.2bc 203.29+25.7ab 70.09+2.2a 73.56+14.2a
2038 295.63+38.9a 89.75+7. 6abc 308.95+12.6abe  205.87x31.8a 69.14+2. 1a 66.56+9.9abc
2039 248.92+50. 5abed 95.79+4.8ab 339.23+7.6a 153.13+55. 2abe 56.47+12.5b 45.16+16.6¢
2040 283.81+37. 4abc 84.65+5. 8he 299.69+11.9abec  199.16+43.2ab 68.34+7.0a 67.74+16.7ab

HUH G AR FRERIRTE 5% KF T 2250 B35 NAA: ARPRE

3 itig

L) A R RS A5 AT A A R 57 4% R 5 110 B s S, T R A i R IR T S A 4 %o
PRI B3 R E S B A A TR AR T ARG 45 R R[] /NAE i 2R SLA FI LDMC 7EAS [ A= 30
FLATRTR e 7, 1 B[R AG/N 22 i 2R AL AR R [F]— A= B I 0 AR fb R AR [R], AR /N2 i 32744 SLA il
LDMC BI/NFPi4 979, X vl G5 H & N ol M K43 F PR G AT— 238t B R A ¢, HE4 LDMC 34,
HARE SLA W)y, BERE AR AR P B K A3 BTSSR si TR E R E R 111 AR o ir s i/ 2
BAEE, DL 2040 S R A9 SLA 8/0N  LDMC % 588w, (i i IR K 43 1) it i R T Ay R g sl BEL T oK, i
AR IR R, 2040 S F& R EGET Y LDMC ASREAHTAR AR M ihan HA BT B IR R AT 8 1 K 73 R

AHIFGE T ORBE AR /INAE fi R T AU e MRIRFEAS W] A9 2 I B0 28 A A R BIURR & /N2 i &R (Bl B T
FI B it e A S [ 11 2 B 5 PR T ) 8 A A 08 8RR A 6 B RN L iy JR S0 %o 8 = i R 126 Al 4 it
A AR KB N P K B84 TE B 4351 °h 0. 82% —4. 58% 0. 06% —0.35% 11 0. 24% —4.21% , M
N/P BRI B R 7—29 , A5/ INAZ J 51 2013 & & AR H] CK 2013 2039 A1 2040 /i 2 A N & 0%
AR TS EI I N/ P ORHS 4388 ) e ] 3 3R AN [R5 X 88 AN (R BAF 9 A L AR A3 LA i AS
[A], 374> N AP J2flitoA 9 £ Z R G E N / P A He A2 4 A bl 25 4 . Zh B A0 33 40 R ol ) 3 L4 A Y
Koerselman % 2 A N / P < 14 B A K 552 N BREI;N /P > 16 B YR K E552 P REl, 78
AR h/NE M N/ P LU EI R T 16, 0F H A& WA i sl 00 30 (9 LUAA , BTz X S8/ 22 o &
UMY A R A7 PR X AT AR S X P SR BUNEAR S ERK AT REA G, ANEr YR
5350 5 AL S AR SR U], AW o T A AR i e R A A DG, SLA Fi LDMC £ 71
HHSEFE R X AEA LRI T EAFRNESE > MU AN B AP0 35 1 o R 126 MEAEET R NP 2 [H]
S A IE AR OGO R AN 9 S5 03 41O TR 9 2R B B 7K ik XUk 32 4l X AR A8 LI A SLA 5 N P K Z [A] 631
—E BN B 3 IE A S T 4 SRR R — 3, X UL S R ) SLA (IR R R 2%, Bk T A 5 1K 4r Fl 3543 40,
Al BRI AR —SEAE R Z M 1 5a 00 R 55 /N AR RLR B B Bt B 3R 0 R /7 SR A
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INZZ T R R T 5 R R A B BRI A8 B IR 5% | 3 A R AR B 4 it S X HA F B, NEE T
IR E SR B R RN PR A R REE BTk, AR P ARG Bk A TE RS E AR N
JE ALY AT F I ,8 AN RFEA/INE §h R A A2 AR BUREE ST, BR 2038 i &R AYFEFLRN 2040
it 28 (8] i RUB BRI TG AR 979 A, #0435 R T X Rl I 45 B B AR R B R R AT L A9
SORFRL> 25+ > Tl (BR300 ) ST > (8 ks At BB AELATEAR 979 SRR, IAh G AN [ 2%
B RV B K B R A AR > I > I > 25 > 25 57 > A, X F2 2 A/ N2 FFEAE I RS R R 518 2 0858
oM RO SRR A2 BT S MR B R RN TR N E RS E A E R R RSB E IR,
Xu 252 5T W, K i e sl (IR /N U B B B I B S B AR 38 2K o0 5 B ) TR B 5
WEHIAEM R Z TR AR TR R T R0 TR RN R R R R 3R T RPR R K
TSN A RRF AL 18 B - AT S K T i A R A 0 B R SR 0 T 0 A vk R W, N
IR RN G A AL 5 5 R B A R s PR R AN WY FE ARG 2 1 RN i 2R A 55 B R AR
FPE4 979,2026 2037 ,2038 F1 2040 (i Z 75 LA AN B9 R R F B 1 = T4 I/, 2037 2038 F1 2040 i 78 77
TR E TR A R STHR R VU A 979 Ay, BT LAFESEBRAR P o, 7843 F) % BE AR 25 AT RN AL S R 9 B TP AR
R EE AR K AR X i R R A R B R,

B2 BRI IR E R RRCR, — 7 TN, 50N 22 R )8 R o s A5 el ROk = /N R E R
ROR Y5 — 75 10 AT 38 5 B A K AE R R | LASE I LIRS K UK AR IR B8R . Y341, /N2 i F PR IR ol
LR 55 SRS, A AR IR I 2% SR AT JAH [ G A KRS IR LA BRAC R R, KRR /N A2 3 & 28 FUXF L b o 3
B AR A R SRS BT AR TR) AR B S5 PR rf SLA 38 32 R A S A K, T B A e e R
/NFZ SLA Fl LDMC 50 B R 56 RR A 13l , i Tr= i e AR 2R e 1, AR fb i s N2t e
SEFGPEIRANFE S FIH , /N2 i R 2 BERIR P 22 18] (4 25 1 B S B il ) AR AR AT 5 ARG — 250 9
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