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Fig 1 Diffarences between three different genotypes of rice in NAE, N content and N accunulation at the jointing stage
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Table 1 Differences between three different genotypes of rice in root mophological characters

ISV

W

TRARTR REm R RF- &
Gen Total length Root density Root volume Root surface area Root dry weight
otype
(m) (an an” ) (cm’) (cnt) (g)
Ak 244 Wayou 244 16.5? 0.7C 0.2670.01 C 23.6? 1.2 C 463.9?19.9C 2.2420.02 C
R8212 21.4?7 0.7 B 0.3370.01 B 3427 1.5 B 701.9? 23.6 B 3.3520.8 B
7K 349 Shuiyuan 349 28.420.6 A 0.44? 0.0l A 51.42 2 1A 1059? 31 A 4.14? 0.07 A

W REFRRR 1% 2 70 E % Note: Capital letters indicate signifeance of difference at 1% level
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Table 2 Differences between three different genotypes of rice in root surface characteristics

BRI A ST S T ERB T Sa 75 SRR ACTT R/ S R A T AR
Genotype Total absorption area (m?) Adive absorption area (nr) Sa/ &t
F.AL 244 Wayou 244 1.65? 0.21 C 0.80? 0.05C 0.45? 0.05C
R8212 1.92? 0.14 B 1.08? 0.2 B 0.56? 0.03 B
7K Y5 349 Shuiyuan 349 2.3470.17 A 1.65? 0.03 A 0.71?0.01 A

W REFBRRR 1% 2 7 1 Note: Capital letters indicate the signifcance of difference at 1% level
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Table 3 Differences between three different genotypes of rice in root oxidizng and reducing capacities

A WARFERE WAREAT) WAL F

SER 2
Energy cost (xidizng capacity Reducing capacity

Genotype
(Ol g 'min 'FW) (Lgg 'h 'FW) (Lgg 'h 'FW)
Tt 244 Wayou 244 5.4?20.1cB 20.32 0.1 C 73.7?70.9¢cB
R8212 6.22 0.0b A 2517 0.3 B 83.9? 1.2b AB
7K 349 Shuiyuan 349 7.220.1a A 31.92 0.6 A 92.3? 1.5a A

e RINE FREN R IR 1% F1 5% 2 7 18 % P Note: Capital and small letters indicate signifcance of difference at 1% and 5% levels, respectively
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Table4 Differences between three different genotypes of rice in intensity and composition of basal internode bleeding

i S T 19 B B R i CIRGEIER ¥
PN L . .
Gen Bleeding intensity Total free amino acid content Total soluble sugar content
otype
(mgh ! stem™ ) (mg LY (%)

TiAk 244 Wayou 244 64.420.9C 17.32 0.1 C 0.22?20.01C

R8212 78.6? 1.1B 22.47 0.3 B 0.3170.01 B

7KJ& 349 Shuiyuan 349 91.2? 1.5 A 30.0? 0.5A 0.37? 0.01 A

W KEFRRIR 1% 2 70 E 1 Note: Capital letters indicate the signifcance of difference at 1% level
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Table5 Diffaences between three different genotypes of rice in root nirogen metabolic enzme activity

- TR 3 Jit il BN 7 G B IR NG BRI AN
Nirate reductase Glutamine synthetase Glutamate synthase Glutamate dehydrogenase
Genooype (gh 'kg' 'FW) (Lmol h™ 'g” 'FW) (Lmolh™ ' ¢ 'FW) (Lmol h™ 'g 'FW)
Tk 244 Wuyou 244 1912 0.8C 124.3?7 2.1 C 3.6?707cB 9.320.1C
R8212 27.3?2 0.5 B 145.6? 1.8 B 40.2?1.0b B 14.27 0.2B
/K5 349 Shuiyuan 349 36.5?2 1.1 A 168.7? 1.3 A 4.7?0.7a A 19.32 0.2 A

W KEFRRR 1% 2 70 E 1 Note: Capital letters indicate the signifcance of difference at 1% level
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Table 6 Stepwise regression of NAE againgt root morphological and physiolbgical characters at the jointing stage of rice

fabr R N IEAR B =Py R R EIPEES s VTSt
Type of index Selected dependent Regression equat ion Standardized coefficient R2
AT ERE
Root morphological HL# FE (X) Root density Y= 2.930+ 126. 353X X(B))= 0.954 0.910" "
character
— B (X))
RA LIS Total root absorption area Y= 14.468+ 5. 176X+ X(B)= 0.697
Root siological 0. 889
physiclog i EEN B (X,) 7. 300X, X(B,)= 0.298
character

Shoot N content

VE:D R KR 0,01 KT 2R B

Pk Note: Significant at the 0.01 level
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ROOT MORPHOLOGICAL AND PHYSIOLOGICAL CHARACTERISTICS IN RELATION
TO NITROGEN ABSORPTION EFFICIENCY IN DIFFERENT RICE GENOTYPES

Abstract

Cheng Jianfeng" > Dai Tingbo!

Jing Qi

Jiang Dong' Pan Xiaoyun> Cao Weixing"

(1 Key Labaatory G Gowth Regulation, Ministty o Agriaulture, Nanjing Agriaultural Uhiversity, Nanjing 210095, China )
(2 College d Agronomy, Jiangxi Agricultural Uhivarsity, Nanchang 330045, Chima)

Three rice genotypes differing in nitrogen absorption efficiency (NAE), namely Wuyou 244 low in NAE, R832

12 medium in NAE and Shuiyuan 349 high in NAE, were planted in a pat experiment to investigate physiological and morpholog2

cal dharacteristics of the roots of these plants growing with optimum nitrogen supply a the jointing stage, and their relationships
with NAE. Results showed that Shuiyuan 349 was much higher than R83212 and Wuyou 244 in total length, densty, surface
area and dry weight of roots, and the highest in total absorption area (St), active absorption area (Sa) and ratio of Sa/ St of
roots, which were essential condtions for efficient nitrogen absorption. Moreover, Shuiyuan 349 was also higher in energy cor2
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sumption, oxidizing capacity, reducing capacty and activities of nitrate reductase, glutamine synthetase, glutamate synthase and
glutamate dehydrogenase in roots, which accelerated carbohydrate synthesis and nitrogen uptake and assimilation in roots, and
enhanced bleeding intensity, fiee amino acid and soluble sugar content in roots, thus resulting in significantly high nitrogen cor2
tent and accumulation in shoots. Stepwise regression indicated that root density, root total absorption area and nitrogen content in
shoots a the jointing stage were the main characters of high efficient nitrogen absorption of rice and could be regarded as reliable
indicators for efficient nitrogen management and genetic improvement of rice.

Key words Rice; Genotype; Nitrogen absorption efficiency; Root morphology; Root physiology



