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Tablel Treamentsof the quartz sand culture experments
(ma: kg Y N _amount applied
Splitting root culture system ( ) M icrosoft Excel
Treatment W hole root d = AS
culture system . .
W ith N W ithout N
0 0 0 2
40 40 0
3 80 80 0 21
14
2 3
2
Table 2 Effect of localized N supply on root morphologic paranetersof rice in litting root culture system
/- Y /(@a? -1 /mm /(@3 Y
Root length Root surface area Root diam eter Root volume
T reatment
W ith N W ithout N With N W ithout N W.ith N W ithout N W ith N W ithout N
216 86a(b) 216 86a(a) 2313 43a(b) 2 313 43a(a) Q 34a(b) Q 34a(b) 19 72a(c) 19 72a(a)
236 54a(b) 99 57b(c) 2780 67a(b) 1267 51b(b) Q 37b(a) Q 39a(a) 26 1la(b) 13 03b(b)
3 414 95a(a) 124 70b(b) 4349 2la(a) 1544 98b(b) Q 34b(b) Q 40a(a) 37 08a(a) 15 30b(b)
6 : :
( ,P=10Q 05)

Note Each data in the table is the average of six replicates D ifferent snall letters in same row for each root paraneter and different snall
letters in bracket w ithin a column indicate significant difference (Duncan test, P< Q 05).

3
Table 3 Effect of N supply on root morphologic paranetersof rice inwhole root culture system
/- Y /% Y /(mm) /(@3 Y
T reatment Root length Root surface area Root diameter Root volume
1 96 93 b 947 95 ¢ Q3lb 7.38¢c
2 506 65 a 8663 03 a Q53a 120 51 a
3 562 73 a 6187 44 b Q 35b 54 25 b
6 ; ( ,P= 0 05)

Note Each date in the table is the average of six replicates D ifferent snall letters in same column indicate significant difference (Duncan
test, P< Q 05)
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Fig.1 Effect of N supply on rice root morphologic parameters of RL,RS and RV per gram dry root
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Table 4 Effect of N supply on allocation of dry matter in rice (experiment 1)

W hole root culture system

Genotvpe Splitting root culture system
v 1 2 3 1 2 3
Up ground parts IR1552 Q3lc Q92b 119a Q24c 113b 127a
A zucena Q42c 126b 1 58a Q34b 145a 136a
Roots IR1552 Q18c Q40 a Q34b Q 34a Q 38a Q16¢c
A zucena Q 18c Q 48 a Q39b Q32b Q 39a Q20 c
( ,P=Q 05)

6

Note Each date in the table is the average of six replicates Different amall letters of treatments within each row of“ whole root

cultivation” and* splitting-root cultivation” indicate significant differences regpectively (Dumncan test, P< Q 05).
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Table 5 Effect of localized N supply on dry matter of
rice root in quartz sand culture (experiment 2) g/

T reatment

W ith N W ithout N

1
2
3

116a
168b
142b

116a
210a
2 45a

6

)

( ,P=10Q 05)
Note Each date in the table is the average of six replicates

Different gnall letters in the same colunn indicate significant
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Grow th and adaptive changes of rice (Oryza satival. ) root
architecture in regponse to nitrogen supply

SH | Zheng-jun, FAN Xiao-1in
(Fertilizer and B alanced Fertilization L aboratory, College & N atural Resources and Envirorment Science,
South China A gricultural U niversity, Guangzhou, Guangdong 510642, China)

Abstract: W hole and slitting root-box systen and quartz sand culture were conducted to study the
effects of location and level of nitrogen on the allocation of carbohydrate represented by dry matter and
parameters of rice root architecture Results show ed that the anount and location of nitrogen supply have
affected significantly on allocation of the dry matter betw een up ground part and under ground one and on
paraneters of rice root architecture such as root length, root surface area, root volume aswell ason root
distribution Biomassof up ground partsof the crop increased w ith increase of nitrogen fertilization under
the condition of whole root supplied nitrogen M oderate anount of nitrogen fertilization would promote
root grow th, w hereas excessive nitrogen could block root grow th U nder condition of half roots supplied
w ith nitrogen, both moderate and high rate of nitrogen would induce root grow th and development L ateral
root length, root surface area, root volumew ere increased by 9% to 91%, 20 1% to 87 9% and 32 4% to
88 0% regectively. How ever, root diameter decreased in the part of nitrogen treatment The increase of
lateral root length, root surface area, root volume oould be attributed to the increase of biomass at the
moderate nitrogen supply, nevertheless the increase of these parametersw as not only related to increase of
biomass, but al®o contributed directly to lateral root length and root surface area per biomass under high
rate of nitrogen It could be concluded that the change of the root length, surface area and volume isone of
the adaptive mechanisn of rice to nitrogen fertilizer.

Key words rice (Oryza sativa L. ); nitrogen supply; allocation of dry matter; parameters of rice root
architecture



