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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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Table 1 Main characteristics of wheat lines used in present study
/g
/(10*/ hm?) L . /( kg / hm?)
Strains code Number of spike Number Of. graumns Kermel w'elghl Yield Other characters
per spike per spike
979 654—763 30—S51 1.1—2.3 8659.3—10598.9 Compact plant type
2005 371—428 45—83 1.5—4.2 7530.4—9118.2
2013 339406 39—93 1.3-5.1 6272.6—10434.2 Stable- types of
head progeny row nursery
2026 404—493 31—70 1.5—3.5 7795.6—9870. 1 —
2036 376—484 30—58 1.6-3.0 9238.1—10918. 1 Lodging-resistance
shorter awn
2037 455—511 38—68 1.3—3.6 10830.8—12714.4 Good disease-resistance
2038 331—642 45—74 1.7—3.5 7700. 6—14778.2 _ Good light
transmittance shorter awn
2039 412—541 45—82 1.9—4.0 9093.4—11677.8
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
N 105°C 10min 70°C
100 . - (N). (P).
(K) ., N  Kjeldahl (2300 Sweden) ; (P)
(6505 UK) : (K) ( ZL-5100 USA) .
3 .
1.3.3
. . .+ . N .+ . (
+ ) 105°C 10min 70°C o 100
H,S0,-H,0, Kjeldahl (2300 Sweden) o
15
(%)= / x100
(%)= / x100
(%) = / x100
1.3.3
Excel 2003 DPS7.05 Duncan’s o
2.1 ( SLA)
. SLA SLA ( 2) 8
SLA 2005.2039.2037.2040.2026.CK.2036.2013.2038 .
SLA 2013 2005
CK o 979 2040 SLA
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2013 SLA o
SLA
SLA 0

2 SLA /( m? /kg)
Table 2 Comparison of wheat flag leaf SLA during different growth and developing stages

Material Heading Pre—filling Mid—filling Means Covariation
979 19.68+0. 60ABb 18.89+0.31ABabc 21.32+0.69Aa 19.96 0.062
2005 18.83+0. 35BChc 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+0.45ABCb 18.32+0.42ABabc 16.89+0.48CDcd 18.23 0.071
2036 20.65+0.67ABab 18.59+0.45ABabc 18.70+0. 34BCb 19.31 0.060
2037 19.80+0. 70ABab 17.68+0.40ABbc 16.73+0.39CDd 18.07 0.087
2038 19.28+0.52ABCb 18.19+0. 62ABabc 18.64+0.48BCh 18.70 0.029
2039 19.50+0.41ABCb 16.88+0.4479ABbc 16.46+0.33Dd 17.61 0.093
2040 17.22+0.30Cc 15.88+0.29Bc 18.38+0. 81BCDbc 17.16 0.072
1% ; 5%
2.2 ( LDMC)
() LDMC LDMC  SLA LDMC
( 3). 2040 LDMC 2013 LDMC 2040 SLA 2013
SLA . LDMC 2039.2036.2037.2038 2013 - CK 20402026 .2005 .
LDMC LDMC SLA
3 LDMC /( mg/g)

Table 3 Comparison of wheat flag leaf LDMC during different growth and development stages

Material Heading Preilling Means Covariation
979 Xinong 979 213.64+4.82ABabc 236.67+3.02ABabc 225.16 0.072
2005 218.88+6.57ABab 224.74+4.03BCed 221.81 0.019
2013 188.80+7.23Cd 214.69x4.15Cd 201.74 0.091
2026 207.57+6.65ABChc 227.69+3.80BCc 217.63 0.065
2036 197.79+4.07BCed 235.89+4.82ABbc 216.84 0.124
2037 202.24+5.72BCed 232.78+2.96ABc 217.51 0.099
2038 200.03+5.24BCed 228.07+7.25BCc 214.05 0.093
2039 204.39+5. 58 BChed 247.96+3.89Aab 226.18 0.136
2040 225.15+4.43Aa 248.93+3.59Aa 237.04 0.071
1% ; 5%
2.3
8 2013.2037.2040
N 2005.2013 2036 P K
2037 N/K ( 4. N>4.05% P > 0.14%
K>2.25.N/P > 17.61.N/K > 1.03 2013 N.P 13.7% 30% 2037 K
95% 2040 N/P 26.9% N>K>P
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Table 4 The changes of wheat leaf nutrition element contents during different growth and development stages
Growth . N./% P/ K/%. N/P N/K
period Material Total nitrogen Total phosphorus Totalpotassium
979 4.36+0.06Bb 0.20+0.00BCDb 2.08+0.47Bd 22.27+0.28ABChc 2.42+0.73Aa
Jointing 2005 4.39+0. 12Bb 0.25+0.01Aba 2.77+0.06ABbed  17.61x1.12Cc 1.59+0. 06ABabc
2013 4.96+0.04Aa 0.26+0.01Aa 2.71+0.32ABbed  19.07x1.11BCe 1.89+0.25ABabc
2026 4.28+0.07BCb 0.20+0.01BCDb 2.45+0. 15Bbed 21.74%1.75ABChc 1.76+0. 09 ABabc
2036 4.33+0.01Bb 0.21+0.00ABCb 2.90+0.05ABbed  20.83+0.17ABChc 1.49+0.02ABbc
2037 4.07+0.03Cc 0.19+0.01CDbe 4.05+0.49Aa 21.85%1.15ABChc 1.03+0. 11Bc
2038 4.21+0.04BChc 0. 17+0.00CDbe 2.25+0.37Bcd 24.52+0. 53 ABCab 1.98+0.34ABab
2039 4.21+0.04BCbe 0.17+0.03CDbc 3.14+0.05ABabc  26.01+4.12Abab 1.34+0.01ABbc
2040 4.05+0.01Cc 0. 14+0.00Dc 3.36+0.49ABab 28.25+0.42Aa 1.25+0. 17ABbc
979 4.61+0.02Bb 0.15+0.00Bb 1.24+0. 12BCbhc 29.82+0. 16Bb 3.77+0.36Bb
Heading 2005 4.42+0.02BCbed 0. 14+0. 00Bbc 1.28+0.00BChc 31.42+1.06Bb .46+0.02Bb
2013 5.08+0.05Aa 0. 13+0.00Bc 0.55+0. 19Ef 39.27+0.50Aa 12.48+5.04Aa
2026 4.17+0.20Cd 0. 14+0. 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 4.54+0.08BChc 0. 14+0.02Bbc 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 4.61+0.12Bb 0. 15+0. 00Bbc 1.38+0.06Bb 31.38+0.22Bb 3.35+0.07Bb
2040 4.66+0.02Bb 0.22+0.00Aa 2.09+0. 16Aa 20.99+0.08Cc 2.26+0. 18Bb
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+0.01BCDbc 0.09+0.00Bb 1.26+0.08Aa 28.59+0.55CDEdef 2.09+0. 13Aa
2013 2.51+0.01CDe 0.07+0.00Ee 1.08+0.01ABab 38.3520.44Aa 2.32+0.02Aa
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 31.08+0.26BChe 3.35+1.26Aa
2038 2.74+0.06Bb 0.10+0.00Aa 0.96+0.01 ABab 27.01+0.41Ef 2.87+0.08Aa
2039 2.99+0.03Aa 0.10+0.00ABa 0.95+0.06ABab 30.30+1.31BCDbed 3.16+0.23Aa
2040 2.69+0.05BCb 0.09+0.00Bb 1.09+0. 10ABab 29.47+0.31BCDEcde  2.50+0.19Aa
1% ; 5%
N 2040 ( )P.K ( 4). 2013
N N/P.N/K 2040 P.K p
N.P K ( 4) 2039 N
11.57% 2038 p 6.35% 2026 K 49.5%
N/K K.N/P o
2.4
SLA  LDMC SLA N P.K
N P ( 5)
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Table 5 Correlation of leaf traits and nutrient in heading stage
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 Significantly correlate at P<0.01; * 0.05 Significantly correlate at P<0.05 ; n=9
2.5
() (o)
>+ > > >
300kg / hm’ 2037 2038 2040
2040 2013
2026
()
979,
6
Table 6 The nitrogen accumulation and distribution in different organs at maturity
/( kg/hm?)
Nitrogen accumulation amount
Material + ( +
Flag leaf Fall second leaf Remain leaves Stem+ sheath Spike grass Grain
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 8.66x0.2ab 7.34+0. 6ab 7.64+0.6a 43.71£1.0be 22.05%1.1ab 318.67x13.4ab
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. la 8.45x1.0a 5.55+0.9ab 37.37+0.6¢ 23.23%1.3ab 283.19+18. 2be
2038 10.91+1.1a 8.12x0.6a 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=x0. 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+11.9abe
1%
Distribution proportion
Material + ( +
Flag leaf Fall second leaf Remain leaves Stem+ sheath Spike grass Grain
979 2.14+0.2b 1.73+0.2be 1.06+0. 1b 8.6320.1c 5.67+0.5ab 80.77+0.5a
2005 2.13+0.1b 1.80+0. 2be 1.87+0. la 10.74+0. 5be 5.41+0.3ab 78.05+0. 6ab
2013 2.24+0.3ab 1.75+0. 1be 1.50+0.3ab 14.20+1.3a 6.48+0. 6ab 73.82x1.8¢
2026 2.42+0.2ab 1.56+0. 1be 1.55+0.3ab 10. 64+0. 7he 7.02+1.6a 76.81x1.4bc
2036 2.26+0.2ab 1.57+0. 1be 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 76.76x1.The
2038 2.73+0.3ab 2.03+0. lab 1.96+0.3a 11.11+0.7b 4.61+0.1b 77.55+1. 1ab
2039 2.50+0. 0ab 1.93+0. labe 1.15+0.0b 10.78+0. 8bc 5.65+0. lab 77.99+0.9ab
2040 2.18+0.2b 1.47+0. 1c 2.07+0. la 10.91+0.2be 5.35+0.4ab 78.01x0. 6ab
5%
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8 N
10.31% 16.48% ( 7) 2037 11.5% 2013.2039
N 979
7
Table 7 Nitrogen translocation from vegetative organs to grain after anthesis
/( kg / hm?)
NAA of vegetative organs NAA of grain Nitrogen transloation . .
Material of maturity amount T%r'.iln'slocatlon Cuntrl?uuon
Florescence Maturity /( ke /hi?) /( kg / hm?) clficiency/% proportion /%
979  236.68+17.2bed 63.14+3.5d 266.29+21.0c¢ 173.54+15. 5abe 73.15+1.8a 65.99+7. 6abe
2005 258.00+27. 3abed 89.40+1.2abce 318.67+13.4ab 168.59+28. 4abc 64.38+4. 6ab 53.82+10.9abc
2013 230.92+25.3¢cd 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+29.4abc 62.89+3.2ab 53.52+10. 6abe
2036 228.40+24.1d 79.08+4.2¢ 305.25+7. 3abe 149.32+24. 8be 64.58+4.4ab 49.25+8.9hc
2037 288.34+27.9ab 85.04+2.2be 283.19x18.2bc 203.29+25.7ab 70.09+2.2a 73.56+14.2a
2038 295.63+38.9a 89.75+7. 6abe 308.95+12.6abc  205.87+31.8a 69.14+2. 1a 66.56+9.9abc
2039 248.92+50. Sabed 95.79+4.8ab 339.23+7.6a 153.13+55. 2abe 56.47+12.5b 45.16x16.6¢
2040 283.81+37. 4abc 84.65+5.8he 299.69+11.9abc 199.16+43.2ab 68.34+7.0a 67.74+16.7ab
5% ; NAA:
3
16
7 SLA  LDMC
SLA
LDMC 979 N N o LDMC
SLA 18 L
2040 SLA LDMC
2040 LDMC
()
% 126
N.P.K 0.82%—4.58% -0.06%—0.35% 0.24% —4.21%
N/P 7—29, 2013 N CK.2013.2039 2040 N
N/P N
. N P N/P . .
Koerselman ~ * N/P<l14 N N /P>16 p
N/P 16 30
P p o
SLA  LDMC
2 20 126 N.P
0 SLA N.P.K
SLA
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