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Table 1 Effect of N stresson root architecture indexes (RA 1) inw hole root cultivation system
RL RS RT
Treament (T) Sub T IR1552  Tesanai Azucena  IR1552  Tesanai Azucena  IR1552  Tesanai A zucena
N 40 543b 7 09 b 5 44 b 37a 57a 42a 4377h 5256b 3663b
Nomal(n) NO 60la 803a 583a 42a 55a 41a 4712a 6347a 4317a
N 40 538(a) 890(a) 1062(a) 3 8(a) 6 2(a) 8 3(a) 3425(a) 5403(a) 5910(a)
D rought (d) NO 4 03(b) 7.64(b) 797(b) 2 8(b) 5 9(b) 8 0(b) 2527(b) 4786(b) 4570(b)
5

Note Each date in the table is the average of five duplicates D ifferent small letters and snall letters in bracket in same column indicate sig-

nificant differences under nomal and drought stress regpectively (Duncan test, P< Q 05).
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Table 2 Effect of N nutrition on root architecture indexes (RA 1) in slitting-root cultivation system

RL RS RT
T reatment (T) Sub T IR1552  Tesanai __Azucena _ IR1552  Tesanai _Azucena _ IR1552  Tesanai A zucena
N 40 252a 4942 326a 19a 69a 39a 17926a 3592 0a 228L6a
Nomal (n) NO 131b 236b 180b 11b 21b 15b 881 8b 9948b 13256b
N 40 254(a) 517(a) 296(ad 2 7(a) 5 8(a) 2 9(a) 1286 2(a) 2444 6(a) 1475 2(a)
D rought (d) N O 1 19(b) 3 27(b) 1 47(b) 1 6(b) 3 1(b) 1 4(b) 495 4(b) 1593 2(b) 751 8(b)

5 ;
Note Each date in the table is the average of five duplicates D ifferent small letters and snall letters in bracket in same column indicate sig-

nificant differences under nomal and drought stress regpectively (Duncan test, P< Q 05).

23 7324
1 2 ,
7] ( 3 : ()
, , ( 3 ,
, Tesanai RT (RL) (RS)
(RT) :
« ) : ,
IR1552 T esanai A zucena ,
(RL) (RS) (RT) : ( )

33140/1338,15098 30,

3
Table 3 Interaction of drought stress and nitrogen supply on root length (RL), root surface area (RS) and
root tips development (RT) underw hole root culture WRC) and glitting root culture (SRC) conditions

Regonse underWRC Regonse under SRC
Items Genotype
+ N D rought Interaction +N D rought Interaction
IR1552 Q 39 - 102 Q 97 130 - Qo7 Q 09
RL T esanai Q 16 Q71 110 224 Q 57 - Q34
A zucena 113 3 66 152 148 - Q32 Q 02
IR1552 Q 25 - Q65 Q75 Q 95 Q 65 Q 15
RS T esanai Q 25 Q 45 Q 05 375 - Q05 - 105
A zucena Q 20 4 00 Q 10 195 - Q055 - Q45
IR1552 281 5 - 1568 5 616 5 850 8 - 446 4 - 600
RT T esanai - 237.0 - 7070 854 0 1727 8 - 278 0 - 876 4
A zucena 343 0 1250 0 997. 0 839 7 - 6901 - 116 3
5 Note Data listed are the average of five duplicates
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Table 4 Effect of genotype on root morphology in aquaculture
/m /% 10 3m?
Genotype RL RS RT
IR1552 522b 363b 3760 42¢
Tesanai 791a 580a 5448 00 a
A zucena 7 47 a 6 17 a 4615 17 ab

5

Note Data listed are the average of five duplicates different letters indicate significant differencesw ithin each column (D uncan test, P< Q 05).

5
Table 5 Correlation analysis betw een parameters of root

RL RS RT Biomass

Items d n d n d n d n
RL 1 1 Q9872""" 0Q9933""" Q9763 """ Q858 7" Q9883""" Q9% 1" ""
RS Q9750""" Q09933""" 1 1 Q9790" " " Q8897 Q9972""" Q991" ""
RT Q9763" " Q 858 7" Q9790" " " 08897" 1 1 Q9755™ " " Q8929"

Q9883""" Q9% 1°"" Q9972""" Q991°"" Q9755" " Q 892 9" 1 1

Biomass

(Note): * Q@ 01< P< Q05 * * Q 01< P< Q 001, * * * Q 001< P< Q 0001
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Effects of nitrogen fertilizer on parametersof rice (Oryza satival. )
root architecture and their genotypic difference

: . . L2
FAN Xiao-lin*, SHI Zheng-jun’,W U Ping
(1 Fertilizer and B alanced Fertilization L aboratory, College & N atural Resources and Envirorment Science, South China A gricultural U niversity,
Guangzhou 510642, China; 2 College d B iology Science, Zhejiang U niversity, Zhgjiang, H angzhou 310029, China)

Abstract: Splitting root systam and aquaculturew as conducted to study the effects of drought stress
and localized nitrogen (nitrate) supply on parametersof root architecturew ithin three rice genotypes under
drought stress (DS) smulated with 5% (@ Av) of polyethylene glycol-6000 (PEG). Results show ed that
rice root morphology made an adaptive change reponding to nitrogen supply and/or DS In whole plant
root culture, the parameters or morphological features such as total root length (RL ), root and root tips
(RT) were increased by 7% to 13% and 7% to 20% regectively induced by nitrogen deficiency under nor-
mal w ater condition How ever,RL , total root surface area (RS) and RT induced by nitrogen under D Sw as
increased by 16% 34%,4% 35% and 12% 36% separately. In litting root culture, RL,RS and RT
of N supplying sidew as increased by 80% 110%, 60% 230% and 70% 260% under nomal w ater cir-
cum stance, and by 50% 140%, 60% 110% and 70% 260% under DS Therew as significant genotypic
difference about the effect of N and D S on those parameters and interaction betw een N supply and drought
stress The effectivenessof N on RL ,RS and RT for IR1552, T esanai and A zucena in litting culturew ere
331401338150,98 30,7 3,2 4 tmesof those in whole root culture repectively. Results
show ed that bothDS and N deficiency affected root developing and grow th

Key words rice (Oryza satival. ); effect of water and nitrogen; paraneters of root architecture; inter-
action betw een w ater and nitrogen; genotypic difference



