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B, BRIEMRAR. WA TMRKEENA E, R MARE A BN & R B
SOME IR AE RO AR A KR B X — W SR [ B b — . 5% NOg iR 1EY)
TUARAE KM LER AR89 A 1 B AR E RS T . R RITR A R AN 1, It v 4 SOOIk —
B FCHE NOS 8 77 2 KRR IR A KL B B A A S R o EARTHECIEN NOsE 7 (U BURE
5 2.86 mmol L*, NH,"/ NOg 9 75/25) ST N FIF P 2 - G R T AR R R AR NOg i B
FERIKRER RAK MM NARRIE . 255K, 54 NH B IR, Fm- NO3 5 77 W 55 ¥ /K5 i
FFGGCAESS NOE TR 4 F IR R T H R F N, BYmE &0k 28%, WABEM L RKERN, AR
RREIN T 24%, HAMRBAEIEL 2R Z AT AR NOg & IR 55 1 /KA HAR X NOs
EFRIIMNLES . (H NO5 & R XK TR R A2 (0 B IR 3 22 AN E MO MR SR, 2t T
AN TE AR A AL ARSI AN RARTE 2 o ASCEEWTTT T AFEIES CRRIKE Dy 2.86 mmol L)
4 FHASTE NO i SR KRS MR R AE KR SHFIE, BRI RZUBE TRKER A NS
A ER S MR AR B SRS, Byt — DB T E NOg i A BE AL S A B 1R 4K 4

1 MRETE

1.1 SR
R 2003-2004 4 4 S50 A K FH RS0 25 AR TRTUE HH 6 NOg i 2 55 ) /KRS s Rt B G AT 3 A o
SR KRG SRR (B 97, XOREAI Elio) (Oryzasativa L.), HIEAMR W 1.
=1 gk ERE R E5 T
Table 1 Characteristics of the rice cultivars used in the experiments (N=180 kg hm)

fin i FEHh A= HH BRI BERL NG
Cultivar Origin place Growth duration (d)  Tillers per plant (No.) Plant height (cm)
B4t Nanguang HA Japan 163 7.3 108
g 97 Shanghai 97 _b#§ Shanghai 161 5.8 102
ICFE Liaojing LT Liaoning 158 6.5 98
Elio BRI ltaly 157 34 96
12 HERES

FiT4 30%H,0, 4 30 min, {4, AREHTHRAEEAME N TAK. KEZH—0Or, &
Pt B AR R KNS — B, LR T EEKERSE 1 d, SRR E pH5.5 [E bRk AT
(IRRD BIEE BT, BRI N 2.86 mmol L, i NH, /NOs HL{F143 54 100/0 Al 75/25.
FEMF KL Ca®'s Mg™. Na IR FEAAE . b Fe [Tl Fe(EDTA-Na ) iU, IIAFERRAN LA
FEM T Si0, Wy 120 mg kg™, IINHRIE Jy 5.89 g kg™ f — SUAE AL 3N 7] o BI04 R 4
—UCE TR, TTIG 2 d Fl V2 IRFERVE TR TR, RG-S 7R 7 . IR 500 ml (1398
BIMRR TR, FMER T ER LR, MRS 3 K.

1.3 BHEEWNE

131 WAEESHEME  EAREEKE 35 d FREE, 5 0R FEE P AR R0 (Mac/w
iNRHIZO™s) ll5E B R R K AR, FIR 7Ol AR R, M B AEREK (Lem) _Efifl
REL (0.5 mm) FIAZEMRE, FHitHHEMRK MR K=8IRAK-BEAEREK).

132 FHEGEENE YKEE 3 NMREESKEFRBR A KE 35d I, 70 5IREHR FHA
W&, MTEEEFNETE. FERREEAEE HS0,-H0, ik, FRshiaH i (35 AA3)
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2.1 3 NOSEFMAFRKERFMEMENERRENTM

R 2 nI&EH, A N0y i BB K ARG S AT AR R NOs IV 225+ 35 . 54 NH, S IR L,
FEHE NO3E 75 (NH, INO; N 75/25) 44T, %t NOg 3 B 7Y 7K A i A B 6 i b _E B AN T 55424
R EWN, RSN 63%H 50%; 54 NH B FRMLL, 7R NOs B 724 1F 5 5 NO3 551 . 8Y
AKFEEL AN Elioy g 97 FOCKE [ Ak N AR g G 1, (HERAEE. v, 54 NH,
BFEAHLL, HY NOy B FRAT NOg e S 53 ¥ 7R it Fel B o6 B AR KA 2 3 IR R, XS NO3 i B 55 1Y)
IKFE AR IR 97, ICKEAI Blio MR R BRI A B E L ER

MR 2 Al H, A[E NO; M N RU/K ARG ft A AR REST NOs [ B 2 S i3 . 54 NH, B 774
b, 7E3 NOg B4 T, X NOg M B 24 /KA it B Fe Y AR AR At b 3 URH 28 b B35 1, 4
M 0l il T9%AN 102%, ¥ M R E KT 54 NH, 7B 5L, 72 NH,"/ NOs A 75/25 8 37 %At
T, X NOg g5 SR KAG A Elioy i 97 ANCKEMR ZAH i B BN LR EER.

s i A AMEE
Cultivar NH,*/NO3 Biomass production (g pot™) Nitrogen accumulation (mg pot™)
i BB Shoot R % Root M E#B Shoot R A& Root
3P 100/0 1.3440. 05b 0.2640. 02b 38.67£0.82b 4,95+0.19b
Nanguang 75/25 2.18%0.31a 0.3940. 05a 78.18+3.02a 8.86£0.32a
g 97 100/0 1.77%0. 14a 0.34%0. 05a 62.36 =4.44a 6.08£0.99a
Shanghai 97 75/25 1.83%£0. 50a 0.35%0.02a 63.02+11.33a 6.82+0.69a
L 100/0 2.94£0. 38a 0.3840. 05a 92.96£9.23b 7.51£0.38a
Liaojing 75/25 3.30%0. 34a 0.4540.07a 125.7+£16.20a 7.99+£033a
Elio 100/0 5.72%0. 33a 0.9340.09a 182.4+4.40a 16.37+£1.30a
75/25 5.90%0. 46a 0.9540.03a 185.3£7.20a 17.74£0.10a

F 2 18 NOy B IR AN R KFE s A = 4 2 RS20
Table 2 Effect of enhanced NO;™ supply on biomass production of four different rice cultivars
e RS 3 MERRTFIME, ARG FRERIRF — A FEA [ AL ER A 7E 0.05 /K-F B 7 2% Note: Each
value was the average of three replicates; Different letters in same rice cultivar mean significant among treatments at 5%

level

2.2 3 NOFEFFX AN F/KRE MR R L B0

221 AW IWE 1AW, 54 NHOEFRAHE, 7E8 NOsE IR T, X NOg #H M N2 2 7K A it il
FAGAOHR AR AR 25 10, 81y 89%;  TMIXT NOZ 35 B RKAE s Al Elioy LifF 97 MUIZEERIIR
ARSI, HERRBEZAT AT HTRABBRIIR, ATRE 3 AR R R ISR 7 1T
R, RETAE AP A A R BRI .
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Fig. 1 Effect of enhanced NO;3™ nutrient supply on volume of rice roots of different rice varieties
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Kl 2 18 NO B =3 A FKFE MR R SARK . B ERKA MR 1) 5 m
Fig. 2 Effect of enhanced NO3™ supply on total lengths of the roots, adventitious roots and lateral roots of
different rice varieties
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Response of rice plants different in response to nitrate to enhanced nitrate supply in root
growth at the seedling stage
Song Wenjing Jin Jingjing Ha Lihashe TuErdi Shen Qirong Zhang Yali'f

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract  Nitrogen is one of the most important nutrients affecting production of cereal crops. Evidence
available shows that although nitrate (NO3) enhances growth of rice, the crop prefers ammonium (NH,") to
NO5". A hydroponic experiment was carried out to study effects of two NH,"/NO;™ ratio (100/0 and 75/25) on
response of rice different in responsivility to nitrate in root growth at the seedling stage. Four rice genotypes
were tested, i.e. Nanguang, Elio (low in NOj responsivity), Shanghai-97 (low in nitrate responsivity) and
Liaojing (low in nitrate responsivity). Compared to supply of sole NH,", enhanced NO; supply increased root
biomass and nitrogen accumulation of Nanguang (high in NO3™ responsivity) by 50% and 79%,respectively, and
the total length and number of roots, adventitious roots and lateral roots of the plant increased significantly,
however, the mean length of adventitious and lateral roots did not vary much. No such significant effects were
observed on other three genotypes of rice. It is clearly indicated that enhanced NOj nutrient stimulates
emergence of adventitious and lateral roots only, but does not promote their elongation. From the findings it is
inferred that responsivity of rice to NOj3™ in root development differs with the genotype and is one of the factors
that affect nitrogen use efficiency by rice.

Key words  Rice; Enhanced NO; nutrient; Root



