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Effect of the High Nitrogen Treatment Prior to Transplanting on the Growth and Yield in Rice : Hiroshi
EHARA, Mikio TSUCHIYA, Hitoshi NAITO and Tatsuo OGO (Faculty of Agriculture, Okayama University, Okayama
700, Japan).

Abstract : The effect of temporally high N application was investigated to develop the fertilization method that
increases N content per leaf area (NCLA) without the increasing of specific leaf area. The change of N content
in seedlings treated with high N concentration (230, 1150, 2300, 4600, 11500 and 23000 ppmN) for 12-24 hours,
the effect of this treatment prior to transplanting on the growth after transplanting and the yield were analyzed.
The result showed that 2300 ppmN 12 hours treatment did not affect leaf thickness, but increased NCLA by
409, Seedlings treated with this treatment and transplanted at lower level of basal dressing showed remarkable
acceleration of net assimilation rate, relative growth rate (RGR) and relative leaf growth rate. From the result
of field trial under lower level of soil fertility condition, varietal differences were found in effect of this treatment,
dry matter increased by 5-909, tiller number increased by 10-909, at the early stage of the growth. However,
the effect of this treatment was not found in plant length of all varieties used. It was considered that this treatment
affected the growth directly for 3 weeks, based on the change of RGR. Moreover, increased tillers were lower order
ones which were to be productive culm, clearly, the increasing of tiller number induced yield increase through the
increasing of spikelet number per hill.

Key words: Dry matter productivity, Growth analysis, Leaf blade morphology, Nitrogen content, Rice,
Transplanting culture.
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Design of experiment.

Ushiku"

Okayama?

Variety used Akebono

IR46, IR58

Nakateshinsenbon

Niigatawase
Tanginbozu
Nanjing 11
Choshentongil
IR38

Seeding 18 June 1990

120g per nursery box

Transplanting 11 July

2 plants per hill
22.2 hills per m?

Fertilization N : P,Os : K,O
Basal dressing
Top dressing 20:2.0:20

29 August

0:0:0 kg per 10a

21 May 1990

896 seeds per Minoru pot®
2 seeds per hole

26 June

2 plants per hill

22.2 hills per m?

N : P,O; : K,O

3.0 1 4.2 : 3.6kg per 10a
6.0:5.0:6.6

13 September

1) Research institute of The Japan Association for Advancement of Phyto-Regulator.
2) The Research Farm, Faculty of Agriculture, Okayama University.

3) Nursery box for seeding in hill.
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Fig. 1. Change in leaf area during the high N treatment.

¢ 110N, @:50N, « : 100N, a: 200N, __: 500N, ®m: 1000N.

Bars indicate confidence interval.

NII-Electronic Library Service



4 HAMEYZ® = F F61&E (1992)

BWREEE

1. SO EERERELEICSEEHRECE

FRENEAL

DA OEmEOZLIZ L, SRS L O
BEMTEEIZED SN, BiEEHION BLU
50N TIREmRBSEAL A, 100N TiE, IR58
TREEREEASNAEL S T2DICKL IR42 T
13 100 N 24 BSREC, 200N DL EDBE T o
FRIET G 1285 T, BRESMEX, flEL-E
HECELOVLE R D o n: GBIK), EE»
HONTMBX TIIEHERBEENEIC L 28508
YEL ) EFESHERE (Nitrogen content per leaf
weight : NCLW) OBAMTED & 1703, FHESH
SNt ZAE T, NCLW ([CBEZE oA
ool (B2, L Likxrs, EmE
LB EEEEFEE (Nitrogen content per leaf area:
NCLA) 22w TiE, IR420 50 N 24 Bfffis &
100 N 12 BEfSIALEE T, $£7-, IR50 Tix 100N 12,
24 B XU 48 FFEIALEE T, IR58 T3 100N 24 B X
UF 48 R TR 2 #) 40% OBERDFTED & (58

3K, SEFEENEIZL->T, NCLA 5% 5%
ZEMEHSMII RSN, FAODMEBXIZEB VLT,
NCLW (213 L A L BERD D 51 $, NCLA (28
E TS AL 2 ki, ¥R (SLA) 23
EERBEIBICL>THER Lo I LERT
bDEWZ DL, NCLA L#iEEE (NAR) ORICE
WIEOAEBEBER A H 20 L id, BEREBEL
Hizks NCLA o LRI, BHEEROEETRELY T+
SICHERT 5 L THEMCE b LHEI N, F
1z, B DA A BREIIBVT, BEERBE T TR
BN, FCEHOEYEL D ERSHEE (NCLW)
25 % 278, [AEFIC SLA OEKAE U TREE#
RL, NCLAXEE V#7252 E 25
5L, ~RBNLRERBELECL-T, EHOD
WAL K2 D3I NCLA 25982 2 & H3EEfE
Wi o 7z 2 kk, 7 BRRRA AN E EE T A AR AT
T52LETHBOTHEEETHS LBbL,

2. ML EERRELIEVBEAEROESIC

S IEE 2
RENBLIUVUNHESEREEOLM 2 ML <
IR50 O#E D NCLA &, VPIEROTZBIIBEBHEL /2

2r IR 42 - IR58 - IR50
10 o =
S sf . .
= N
A 8 <?4 /?/‘:
© -
Z 4
L I i
0 1 1 ] 1 1 ] 1 1 3}
0 12 24 48 0 12 24 48 0 12 24 48
Hours after the high N treatment
Fig. 2. Change in NCLW during the high N treatment.
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Table 2. Effect of the high nitrogen treatment prior to transplanting on tiller number per hill, shoot dry
weight and dry weight per stem at 5 weeks after transplanting.
Variety Plot Tiller number Shoot dry weight Dry weight
per hill (g) per stem (g)
Akebono Control 6.8+1.2 3.86+0.40 0.44
Treated 11.2+3.8 (165) 7.43+2.05 (192) 0.56 (127)
Nakateshinsenbon Control 6.4+1.4 4.034+0.78 0.48
Treated 7.4%+1.2 (110) 4.3240.40 (107) 0.46 ( 96)
Niigatawase Control 4.8+1.6 3.90+1.10 0.57
Treated 7.2+1.9 (150) 6.45+1.17 (165) 0.70 (123)
Tanginbozu Control 5.0+0.7 3.20x0.10 0.46
Treated 6.0+0  (120) 3.35+0.14 (105) 0.42 (9D
Nanjing 11 Control 15.4+2.8 13.46+3.57 0.77
Treated 21.0+2.7 (136) 20.16+0.96 (150) 0.88 (114)
Choshentongil Control 6.8+0.7 8.43+1.77 0.96
Treated 12.8+3.7 (188) 12.59+1.63 (149) 0.85 ( 89)
IR36 Control 15.0%0.6 8.50+1.15 0.50
Treated 16.6+£0.7 (111) 11.87+2.15 (140) 0.64 (128)
IR46 = Control 12.2+0.9 6.82+£0.52 0.48
Treated 13.8+0.6 (113) 7.50+0.54 (110) 0.48 (100)
IR58 = Control 19.1£1.2 8.76+0.48 0.42
Treated 21.9+1.4 (115) 10.1740.57 (116) 0.43 (102)

Values represent mean +confidence interval, numerals in parenthesis are percent of control.
» . values are data at 4 weeks after transplanting.
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Table 3. Effect of the high nitrogen treatment prior to transplanting on yield components.

No. of

No. of

Percentage

Variety Plot" Panicles spikelets of ripened IOOQ gramz)s Yle,lg 3
per hill per panicle grains weight (g) (g m™)
Nakateshinsenbon Control 11.0+1.0 36.2+4.3 74.3+£8.5 24.1£1.0 158.8+13.0
Treated 14.0+1.9 38.41+4.4 74.1£5.8 24.5+1.0 216.3+12 .4
Choshentongil Control 7.0+1.9 90.9+6.7 63.8+9.7 26.9+1.0 242.2+10.8
Treated 11.0+1.6 79.9£6.8 66.6+9.0 27.4+1.5 356.14+18.2
IR46 Control 10.0+1.2 156.8+11.2 41.2+4.4 12.7+0.3 182.1£12.0
Treated 12.2+1.0 147.1+£12.9 40.714.7 13.6+2.3 220.5+7.6

1) Nakateshinsenbon and Choshentongil were applied 2.0kg N and 2.0kg K,O per 10 are at the panicle
formation stage. IR46 was applied 6.0kg N, 5.0kg P,0; and 6.6kg K,O per 10 are at the panicle formation

stage.
2) 1000 grains weight of brown rice.

3) Estimated grain yield of brown rice derived from yield components.

Values represent mean + confidence interval.
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