% %4 £ B % M Vol .17, No . 4
147 8 ACTA AGRONOMICA SINICA July » 1991

REBNENBETRIER
NO,— N #1 NH,— N fy4E 1855

Hr H & » £
R KE)
S 3

RAZRRK FAARAAEANREBAYABROEERN. SREY £L£FRM.
NO,;—N . NH,~ N EFRRBE AR iR R, ARHBEARAERERN TR ML
BMALTE N HCO, MLEAE; REAFIKRER, BERERNKT. XL HMAKR
RETR EAHHOERKF TG, KXBILEAFEIE. KARERERYH. EH
NO;-N#, HEARP ATP KFRF. 8RR RERE M09t W, F R C— R
MEFEHNE. XM HRREBET R

XA AN 5K KSR METE BMAENRIE FOKHE

—, KSR ERERGRMNEY, BEEEAEKPKENMESENREEATERE
K#. ZXAAEE RN NO,— N g9IRIH A BE S UK T %088 . . /5 H8ia s
HENO,— N EAZUBHRFB/E- R " . XTHEE NO,— N fINH - N EHKBE>REY
SMARIIAAER. AORAT MAMMATERNO,— N AMHN,~N 3R ZRA%E AR
WM B .

# e 5 F &

— AHRRE
BRUKRBRFR: WAk 6 S(F3cR)FB | 5. MRy HiRlnT7 XiEHNO:—- N,
NH,— N fAHE N B, 2SO ERKKRL, HRUAFERAE IR, 4%t 14

#£1  SRIMHRIBLFER
Table 1 Am“kdhopﬂﬁ&of&emﬂm

b 3 4 A fE pH HHLK KN R ANHY HHP HBK
Soil depth Preceded H0) | OM Hydrolyzed N Exchange NHZ Avail. P Avail. K
(cm) crop { % )| (mgN/100g Soil) | (mgN /100g Soil ) (ppm ) { ppm)

0— 20 NE 6.1 2.01 9.45 2.72 59.5 52.4

20— 50 Wheat 7.0 1.02 5.27 1.06 39.4 35.6
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NH,— N AL B EH R 20%, T T (L H 81 # /S & 8k 35 — 67%; Wimm LA mR T 67 b b4 8%
ML A17E NO;— N fl NH,~ N 4B ZR4FIRH 15% f1 16 — 30%. IXRPWEHE
NO,—N HEB ¥ # F/KB/EMHT B RMALE ), XFBYTMHRTF B, &R

XHEABAL.
2 AREN FEABH R XERRULFTHNER
Table2  Effect of different N — sources on photophosphorylation
activity in the leaf blades of rice
FEHMILE N
Photophosphorylation of the leaf
& & g (umol ATP /mg Chl.hr)
Variety Treatment ‘
F B M FME20 X
At full - heading After 20 days
v Tt Efirnt Tz
UL LL UL LL
Wik 6 & NO3;—-N 199.7 149.2 81.75 60.77
Shanyou 6 NH;—-N 161.2 89.06 65.72 45.65
Control 186.5 94.79 67.50 54.78
Hw 1S NO;—N 139.8 113.6 59.16 42.97
Zheli 1 NH; —N 117.0 81.61 50.02 36.93
Control 120.7 85.22 53.32 35.38

£3 FEANExKEH 00 RitERnER
Effect of different N — sources on 4CO2 mcorporntlon rate in rice leaf blade

100, RS

& P & i Yco, incorporation rate-
Variety Treatment (dpm 10>/ mg D.W.min. )
Lia Liz
ik 6 & NO3;—-N 9.852 8.783
Shanyou 6 NH;~N 8.412 5.604
control 7.564 4.294
B E NO;~N 7.699 6.278
Zheli 1 NH;~N 6.833 5.245
control 6.361 4.641

SR SFSTR)E 8 Xty “CO, ML#ERE N Jifif#: NO,—N>NH,-N> 3}
M(%&3). LRI MLBENZRBEEXAAHENAMES. NO,—N 48 “CO, [ib#E
RE5NH,~ N L4FERE, A6 SIM8 17%, # 3 1R 56%, Wit fE 3 HafE s
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Fig.2 Effect of NO3—N / NH4—N top —dressing on the Fig.3  Effect of NO3—N/ NH4— N top —dressing
soluble protein content of rice leaf blades. on the content of ribonucleic acid in the rice
a—NO3;—N; b—NH4—N; ¢ —control. other symbols leaf blades.
refer to Fig.1 —-=~NO3—N; ——NH4—~N; —x —control.

Other symbols refer to Fig. 1

MK ERH PR B AEARHERETN TR, FEA N BARTSR
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3.3t sAF AR

A% ABA SRMPEAFNERTNM M¥FREHN ABA MHBEREE(GES). U
6 MW WMAFBE 10 XM20 XM AR ABASBREENBEmGSR XHE
>NH,~N>NO,-N. DINO,-N 5 NH,—N 4-3#Ht, 3644735 ABA §Bi&EH
JAEAK 20— 35%; Him R K 15— 20%. WA ABA &1 6 NO,~N 4#H NH,-N
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Table 4  Effect of NO3—N/NH¢— N top— dressing on content of free and combined ABA
in the leaf blades of the rice plant
ABA &R
ABA content
BB w m WA (ug/g fw.)
Variety Treatment Leaf
position Mo Mao
CaBa Fapa CaBA FaBa
NO3-N Arnt 488.9 265.3 603.0 125.6
L6 5 NH;—N UL 566.4 357.1 718.2 168.1
Shanyou 6 control 610.9 3965 |1097.0 185.9
B NO;-N 650.3 300.5 779.9 134.8
i NH4-N 755.1 369.7  |1011.0 159.3.
Zheli 1 control 837.2 409.0° | 1686.0 214.9
WE 6 S NO3;-N T 699.8 122.4 927.7 106.0
Shanyou 6 NH4-N LL 920.9 188.8 | 1260.0 117.4
control 1271.0 234.8 1686.0 214.9
Wim 1S NO3;-N 827.2 1241 |11400 118.9
Zheil 1 NHs~N 1381.0 1658  |1710.0 138.7
control 1633.0 240.0 | 2526.0 178.6
Casa— HE7% ABA, Fapa — HBA ABA.
RS BMNO;-N K NHy— N ¥kEHHFEXXSROEW
Table S Effect of top dressing with NO3— N and NH4— N on zeatin
content in the  leaf Made of rice
EXERR
m ik ] Zeatin content
Variety Treatment (ug/ gF.L.)
UL LL
. NO3;—N 3.01 1.48
:?:m %6 NH4—N 2.61 trace
anyou control 1.94 trace
N NO3;-N 2.73 1.02
- NH,-N 2.46 trace
Zheli 1
control 1.79 trace




288 T B % # 17%

AEERAKIA 35 — 54%, HfmRIMK 18 — 33%. URFEM A, NO,—N 5 NH,- N 4#z
CRIMESR, TAIMHE EMHK 60% P E. AT, ERIEE NO,— N B8 A X MR RS ot
EBKT, HARZBWOBORLEABE. _

#Swd, RAFIAMHEFEFTIOXHAPERESREE N BEARM R
NO,—N>NH,—-N> x{#. 6 Efmt NO,— N ABKI KRR AR IER 55%.
NH,— N &3 EF 13%; Wm0+ 55 35% f19%. PSR TEHAEXKSR,
NO,—N 4b3if BB W iy k. {H NH,— N %) 40 58 80 R o k. of DUHES T Aot
NO, - N4 HEERFE RS NH,— N EXRAEBEHERBITEEK.

LA ESREY, fRNER NO;— N t NH,— N #8388 FE KA i Gt TFAm)
FHRMRE / BEROER, ITEMEZKEEATFHEEEAEREM.

Z. RREH NO,— N 5 NH,— N MR ZEIOERBANA ATP f1 ABA S RAEN

O AF—MBE_LEARH ATP MR, R\, EF8/E 10 XH 20 X 6 #
#amah+ ATP FRE N BEARGR: NO;— N>NH, - N> . HE—HtEsns ATP
FELBZ ARNERE/D; TH AN 6 NO,- N 4BAR+ ATP & NH,—N &
BER24% Db, WmMAHNBE 11% £4. XEH NO,— N th NH,— N EiE R
R AR PR BRI AR EK.

6 BHNO;—N 1 NHs— N XABER ATP 2 ROXM
Table 6  Effect of NO3— N/ 'NH4~N top —dressing on total ATP content of rice grain

ATP &%
ATP content (ATP x 10™° mol/ 100 kernel)
m R & ® i
Variety Treatment Mo M2
FB* SB* "~ FB SB
NO3—N ' 3.70 1.72 5.07 2.35
Atk6 S N :
NH4—~N 3.4 1.39 4.78 1.90
Shanyou 6 '
control 3.43 1.35 4.69 1.88
s 1 8 NO3-N 4.20 1.65 5.69 2.29
Z:’L , NH;-N 3.83 1.50 519 2.05
¢ control 4.06 1.49 5.55 1.97

FB= #—Hf#, SB=$_Hi¥.

Mtk 6 SHHM S AR PRERTBERARNFL B2 BT LR FH: ME
>NH,~N>NO,-N(% 7). #F#F 10 X, E—HESN P ABA 8% NO,—NH
NH, - N 432 B EREE B/, WHEBESR D, 1 6NO,— N NH,— N ghE
ABA ZTBE 20%, HW R F 10%. R, 7E5778)E 20 KRB RF AR ABA S RELL
M2 FBZRGRD. XBEREHHEHR NO; - N ENH, - N TR 58 B a8 %
MEERHAY. IMNEEZARAGNEE ERAREXPREEE L.
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®7 EBREAEN EABENERRERIBOER
Table7  Effect of top dressing with different N — sources on total ABA content of ~the rice grain

ABA &
ABA content (ABA ng/ 100 kernel)
L &k .
Variety Treatment Mo Mao
FB SB FB SB

MiL6 S NO3—-N 656.1 434.5 2535.0 1514.0
Shanyou 6 NH;—N 697.8 510.9 2678.0 1591.0
" control 743.7 529.4 2746.0 1596.0
 wW1E NO3;-N 728.3 488.9 2675.0 1629.0
Zheli 1 NHs—-N 742.2 553.1 27910 1640.0
control 859.7 583.4 2878.0 1687.0

=. [GHBHE NO,— N 5, NH,~ N 3 “C- R{t#sRENAXENEM

MC— ML E AR IR RO 4 BB N R RS : NO,— N>NH,— N> xf R(%
8). HESIM REATA C— [ 4Ly iy 4 Ao R 7 40 H 2 18] ) %5 4k L FF IE 48 5. iR 6
ENO,— N 4E&IH+ “C— F{Ly iRl NH-N 4LEE K 3.3 £5.47 1 5 R1K 60%.
R, A R6 BSNO,—N AEBAREC — FLY SRR L NHA-NALEE F8 — 11% ¥l
1ENETELEZEHNBE S —8%. XX B EBMNO,— N b NH,-NEREH i fe
“C— R RIS, I ERCRENX R LR A.

£8  BRNO;—N HMINH;—N 7t 4C- Bt e maskEm
Table8  Effect of NO3— N/ NH4—N top — dressing on the distribution of
¢ — aedmilate among different parts of rice plant

“C- RLBHE
¢ distribution (%)
= iz £ —
Parts of the plant WiE 6 5 w18
Shanyou 6 Zheli 1
NO3~-N | NH4—N | Control | NO3—~N | NH4—N | Control

g 93.3 86.3 84.9 83.5 79.5 71.6
Ear
But 1.94 8.37 9.27 6.50 10.4 12.3
Flag leaf blade
iy 3.14 2.82 2.55 3.00 2.71 2.40
Root
*E 1.62 2.72 3.38 6.97 7.39 7.76
Others
aﬁwﬁﬁ . s 6.71 5.39 4.38 5.31 4.62 4.25
Total radioactivity (dpm x 10”)
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100 NO,— N 4B SRR, HUR NH,— N 43, #Eg
ERE(ES). WENO,— N LBI L LA L NH, - N 4 &
M M R, EEL10%. WEMARH 6% 4. B8R, NH-N g
M 3 MO ER G BAMENE R BN, RIS
& o0 HENO,— N t NH,— N FRER % LR, 3 A AL R0EH
. | BEK. |
Wik 65 Wi 1 W it

B4 WANO-NENHoNG  KEESHMREY. 5§ Ca(NO,), REMBAT-RET
AEBALHBERINO,-N. (N, ),S0, 4", 61 fL, HRM M EOEIE KNO, i
Fot B NoL N oy BERKEASORRE". ATRLSREN. MBHLXE
top _ dresing on the percentage H NO3— N H NH, - N S EA B R ABHELE, B
of ripened grain of Shanyou 6  IFARIEE R, AKX LS NOs~ N f1 NH,— N K
and Zheli 1. 1-NO3; - N; BAERRIEAHEM. BEaRAR. MR THNANERS
2—NH«~N; 3 —control. iﬂyjﬁgﬂzmx\-ﬁﬁ-*’ -
RMARBIRD, AABEMEKIERNO,- N L NH,-N HEREHEHHHRES
B AeA R, ROMGHIIIEHHMATEE NO,— N [t NH,~ N fEF 8 ¥R 8
SR SR, MILABMATE S, R CO, RMLER, 3 HF v &M 08B
KF Efnt. T, ARAKSEEE NO;— N b NH,~ N E g 8K E B A RHR
TR R DKREER, INRRRELRESRIMNBLESLRLERE XREH.
REKBEHHRAEZEAR RuBPc EAMBREREAENNERBLSABHBMBAS
fEH. RITMPIFRA, MBALAKE NO,— N 5NH,-N M. HFh 2R BWESE
FHE, W NO;,—NAEPHH A ESEEA R SR NH,— N 4HEH 20— 30%. #&
REBNMTSRE—SHEN. B+ DNA § 84 NO,— N #1 NH,—- N 4B A £ 7,
{Bx%f RNA S BV, NO,-NAEBERT NH,—N 4#. Hk NO,-Nt NH,~N
REAMBEAEHBEHNEDRKERER. .
ABHANEEZARMHURAEER ST RO, Yoshide % A(1974) BB 5 %
B A KB NO,— Nt NH, - N ERERBE KGR B A A PRI ME(LHR
EXRNSE. APRGSFRIUEN, NO;— N H NH, - N R{UBEEABERBHHEKRK
S8, MESREABUHREMARERN KT, NTREBHPEXRR / RERK LR
B, MEAARE NO;~ N H NH,— N fBEH BOBRER 5 H/KREm s E1ER.
HERRHOE: RXBAEMHBHEN NO,- N HABRN LEARBE hER HiR
FROEKER, RTBEEABA | F2£. HAH, NO,— N X4 8RB TRE N T
KT HAB.
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Physiological Effect of Nitrate or Ammonia Top — dressing on Hybrid and
Conventional Rice Varieties at the Late Growth Stage

Yang Xiaoe  Sun Xi
(Zhejiang Agricultural University)

Abstract

Pot experiment was conducted in 1986 to investigate the effect of NO; or NHS
top — dressing 7 days before heading on the physiological function of the leaf blades and
grains of Shanyou 6 and Zheli 1. The results showed that NO,— N top — dressing increased
significantly the chlorophyll content, the activity of photophosporylation and the rate of

“CO, assimilation in the rice leaves, compared with NH,— N top — dressing. The levels of
both soluble protein and ribonucleic acid in the leaves with NO;— N source. It was also

shown that under NO,— N top ~ dressing the zeatin contents in the rice leaves at milky
stage were higher than those under NH,—N, while under NO,~ N top —dressing at late
growth stage the levels of bound and free ABA in the leaves were much lower.Varietal dif
ferences were observed between the physiological response to NO,—N and NH,— N at the
late growth stage. The hybrid rice (Shanyou 6) was more responsive than the conventional
rice variety (Zheli 1). As far as the leaf position is concerned, the physiological responses
to NO; / NH; top — dressing were much greater in the lower leaves than those in the up-
per leaves. Compared with NH, — N, the top — dressing of NO; — N increased more obvious-
ly the ATP level and delayed the occrunce of ABA peak during grain filling period in the
grains of secondary branches, improved the translocation of “C — assimilate from leaves to
ear as well, resulting in the higher percentage of full — filled grains per panicle.

Key words  Nitrate, Ammoniun, Photosynthesis , Hormonal balance, Protein and
nucleic acid, Hybrid rice



