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Characteristics of source and sink in maize inbred lines with different ni-
trogen use efficiencies and their screening indices

CHANG Xiao', WANG Xiao-bo', DAI Hua-long’, WU Man', YANG Zhao-sheng', LI Jian'

(1. Institute of Cotton Research of Chinese Academy of Agricultural Sciences/ State Key Laboratory of Cotton Biology, Anyang 455000, China; 2.Zhumadian
Meteorological Bureaw, Zhumadian 463000, China)

Abstract: This research was carried out on the basis of the early research which divided 47 maize inbred lines into
four different types of nitrogen use efficiencies by comprehensive evaluation value of efficient nitrogen use (D value). By
measuring source and sink indices such as leaf area index (LAI), net assimilation rate, panicles per unit leaf area and sink
capacity per unit leaf area, the difference of source and sink indices was studied and the main indices of source and sink in-
fluencing nitrogen use efficiency were screened. The results showed that LAl and plant dry matter accumulation at silking stage
and maturing stage, net assimilation rate, sink capacity, panicles per unit leaf area and sink capacity per unit leaf area at fill-
ing stage all presented as high efficient in low nitrogen > middle efficient in low nitrogen > low efficient in low nitrogen > sen-
sitive in low nitrogen. The results of correlation analysis showed that LAl and dry matter accumulation at silking stage and ma-
turing stage, net assimilation rate, sink capacity, panicles per unit leaf area and sink capacity per unit leaf area at filling

stage had significant positive correlation with D value. The

1535 H 27 :2020-04-09 results of multiple stepwise regression analysis and path
HESTE . e 204 25 P B BF B2 BT 55 AR B AT Ak 45 2% & 19 ( 1610- analysis showed that the net assimilation rate at filling stage
162020051004 ,1610162019050906 ) and LAl at maturity stage had a great influence on the com-
TEBE A 8 B5(1989-) 24, IFF 2 H A, i+, BIBRWFSE 50, R 5T prehensive evaluation value of efficient nitrogen use, so the
TV EI L A B (E-mail ) x2282179@ 163.com two indices can be used as the main source and sink indices

BIFEE .2 &, (E-mail)1ijian84826@ 163.com in evaluating the efficient nitrogen use maize materials.
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Table 2 Origins of the tested maize and the efficient and comprehensive evaluation value of nitrogen use efficiency

Al kW R G E TN A Al x* W AR a N E
I HCL645%C7-2 0.715 Il 7Y89 0.562
| PH6WCXD17987 0.705 I CT3354 0.483
I PH6WC 0.744 I 9058 0.491
I PH6WCXA] 58 0.709 I 22 0.486
| XL21xPH6WC 0.653 I ZY701 0.502
I D17987x521 0.717 I Py-287 0.466
I FHTIFFEXH 58 0.657 m CT3566 0.462
I 5 58 0.694 | 585 0.482
I HCL645%C7-2% . 598 0.670 I} % 92-8 0.496
I DH351x%5 58 0.652 I} JY-144 0.467
I SRR 0.659 \% C7-2xPH4CV 0.418
I Hhk TR F X521 0.538 \Y HCL645 0.426
1 7Y18 0.531 I\ HC212 0.358
I ZY608 0.592 \Y HC141 0.356
I F I R XPHOWC 0.595 Y 7Y8 0.399
I IR FEXCT-2 0.539 \% 7Y305 0.389
1 HT60 0.547 \Y X121 0.326
Il D5168 0.586 \Y PH4CVXPHBIM 0.402
I HCL645xDH392 0.597 \Y ZY118 0.378
I ZY10 0.603 I\ ZY127 0.408
I DH382 0.563 \Y H2671 0.434
II NS501 0.533 \Y D1798Z 0.437
I c7-2 0.558 I\ ZY138 0.429
Il PHM10 0.518
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Fig.1 Difference of leaf area indices ( LAI) in maize inbred
lines with different types of nitrogen use efficiencies at

silking stage and maturing stage
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Fig.2 Difference of plant dry matter accumulation in maize in-
bred lines with different types of nitrogen use efficiencies

at silking stage and maturing stage
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Fig.3 Difference of net assimilation rate in maize inbred lines
with different types of nitrogen use efficiencies during

grain filling stage
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Fig.4 Difference of sink capacity in maize inbred lines with dif-

ferent types of nitrogen use efficiencies
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Fig.5 Difference of panicles per unit leaf area in maize inbred

lines with different types of nitrogen use efficiencies
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Fig.6 Difference of sink capacity per unit leaf area in maize in-

bred lines with different types of nitrogen use efficiencies
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Fig.7 Difference of sink capacity per unit dry plant weight in
maize inbred lines with different types of nitrogen use

efficiencies
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Fig.8 Difference of sink capacity per unit nitrogen accumula-
ted in maize inbred lines with different types of nitrogen

use efficiencies
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Table 3 Correlation of source and sink indices with comprehensive

evaluation value of efficient nitrogen use (D value)
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Table 4 Direct path coefficients of source and sink indices to com-

prehensive evaluation value of efficient nitrogen use (D
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