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Growth Response to Nitrogen in Japonica and Indica Rice Varieties I. Varietal differences in the rate
of increase in straw weight and number of spikelet due to nitrogen fertilization : Sachio MARUYAMA, Nobuyuki
KABAKI*, and Koichi TAJIMA (National Institute of Agrobiological Resources, Tsukuba, Ibaraki 305, Japan; * Hokuriku
National Agricultural Experiment Station, Joetsu, Niigata 943-01, Japan)

Abstract : Experiments on the growth response to nitrogen were conducted in 41 (1981) and 51 (1982) rice
varieties including japonica, indica and japonica-indica hybrid.

The ratio of the number of spikelet to straw weight of japonica-indica hybrid and semidwarf indica was larger
than that of japonica. However, the ratio decreased greatly as a result of nitrogen application in these groups,
although it did not change in japonica. The rate of increase in dry weight of the leaf blade due to nitrogen
application was larger than that in dry weight of the culm and leaf sheath, and the ratio of the rate of increase
in dry weight of the leaf blade to that in the number of spikelet was larger in japonica-indica hybrid and
semidwarf indica than in japonica.

Coefhicient of variation of the number of spikelet in a hill of japonica-indica hybrid and semidwarf indica was
larger than in japonica, and several varieties of these groups with a large mean number of spikelet per panicle
had a large percentage of the number of spikelet on the secondary and tertiary rachis branches.

Japonica-indica hybrid and semidwarf indica, which were thought to have high-yielding characteristics, had
a large ratio of spikelet number to straw weight, but, this advantageous characteristic decreased when nitrogen
was applied. Moreover, these groups also had disadvantageous characteristics for ripening. It was concluded that
these characteristics should be improved for breeding high-yielding varieties by using japonica-indica hybrid or
semidwarf indica as genetic resources.

Key words : High-yielding, Japonica rice, Japonica-indica hybrid rice, Nitrogen response, Number of spikelet,
Over-luxuriant growth, Semidwarf indica rice, Straw weight.
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EERIZ 1981 & £ 1982 2T - 72, 1981 &£ i,
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(HENRME1 2a8) 8, 4 > NFE7, &5H41 &
FE %, 1982 fE1213 HAFRIERE 13, [AHE KM 13,
HEDRZR ¥R, 1 >~ FREFBEMREL, 1> FFge6,
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B, 5A8H (1981), 5810 H (1982)
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1 BREEIEE DS S o2, 72, 41 FIER 1K S
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Mmootz Leho-T, EIRWCRT LI, A F

Table 1. Varieties used in the experiment.

Japonica, native
Joushu, Ginbouzu, Sen-ichi, Sekitori, Tamanishiki, Takenari, Kokuryoumiyako, Araki, Kameji,
Fusaku Shirazu, Asahi, Kotobuki, Hiroshima Shinpo

Japonica, improved
Aichi Asahi*, Chiba Asahi*, Norin 8*, Norin 25*, Norin 32*, Nakate Shin Senbon, Kinmaze,
Yamabiko**, Manryou, Kusabue, Nipponbare, Mangetsu Mochi**, Reihou**, Akitsuho**, Tsuku-
shibare, Akinishiki, Kochihibiki**, Wakagoma

Japonica-indica hybrid
Tongil**, Yeonnamjosaeng**, Yushin**, Milyang 21**, Milyang 22**, Milyang 23, Suweon
258** Suweon 262**, Akenohoshi**

Indica, semidwarf
Chen-chu-ai, Nanjing 11, Ai-chiao-nan-teh, Dee-geo-woo-gen, Lu-tou**, RP 9-3, BG 34-8,
Bae-md-3-3, IR 2061**, IR 24**

Indica
Yin-nian, Guan-yin-xian, Gai-liang-dong-wan-bai, Yan-jian-ke, Boro I, Basilanon, Hawaii 17*

Note. *** Varieties used only in the experiment of 1981 and 1982, respectively.

Table 2. Dry weight per hill at full heading time and number of spikelet per hill (1981).
Dry wt. of Total dry Number of
Number Dry wt. of leaf sheath wt. of spikelet
of leaf blade and culm straw per hill
variety (g/hill) (g/hill) (g/hill) (/hill)
—N +N —N +N —N +N —N +N
Japonica, native 13 5.3 10.0° 21.0° 32.5° 26.3¢2 42 .5° 814° 1363°
Japonica, improved 13 5.5 10.92 20.78 35.42 26.1° 46 .48 798 1380°
Indica, semidwarf 8 4.0° 8.6¢ 15.9° 29.1° 19.9° 37.7¢ 10662 17262
Indica 7 5.5% 10.22® 23.3?2 42.7% 28.82 52 .90 1264 1876

Note : Semidwarf indica includes a japonica-indica hybrid variety, Milyang 23. Plus N (+N) and minus
N (—N) are with and without nitrogen fertilization, respectively. Figures followed by a different
letter are singificantly different at the 5% level.
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Table 3. Changes in the ratio of the number
of spikelet to straw weight due to nitro-
gen fertilization (1981).

EOTESRIIRLZ, TDHI, BRIk 2t
BHEINCX S 5 b S BEEMOMAN 2% %2 w5,
HAFGIZTERME, B LI ZDEMIZIEL T,
1EboEBEME | FETEHCEMORBENE L » o
728, HEIRRHMREIX1.07 (1982) THAREL D b
PRREGA  NTREEMEE X109 (1982)
~1.16 (1981) TEHCKEmolz, A > FFgiE
1.06 (1982)~1.24 (1981) T, [AIFEEMME LT
Lol RIC, BRICKBVH 1 XESEEN
L 1 BERRIEECEMO BB Ic D v, Bkt
FAOTE6RICRLE, WFhoREREICBWLT
b, BEHEOFELICTT 28IMEb 5> EOENK
WX T AEME DB I K&E» -7, Lal, &
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Number of  Number of spikelet/ RAETH -7,
variety  —S{TaW Welght e 3. 1MMICH 5 | BRATEROZTR O SEME
“N 4N 4N/-N =

Japonica, native 13 31.9°  32.5° 1.03%
Japonica, improved 13 30.7°  29.8° 0.97*
Indica, semidwarf 8 53.9%8  46.7°  0.87°
Indica 7 46.6%> 37.8** ().82°

Note. See note in Table 2.

Table 4.
nitrogen fertilization (1981) .

1982 FOEBRICHB T 2 1 BENO 1 BETEOE
EELTEFRBTRL, BTRIORL, TR
HEMBERE R /NS, AERBREFLLIDD
PREDoT, —F, HEZHRE, 1> FREENE

Ratio of the rate of increase in straw weight to that in the number of spikelet due to

Ratio of rates of increase due to nitrogen (%/%)

Number
of Leaf blade Leaf sheath and Total straw
variety /Spikelet culm/Spikelet /Spikelet
Japonica, native 13 1.37% 0.85¢ 0.96°
Japonica, improved 13 1.36° 0.99¢ 1.06°
Indica, semidwarf 3 1.852 1.30° 1.428
Indica 7 1.832° 1.69° 1.72¢8

Note. See note in Table 2.

Table 5. Ratio of the rate of increase in straw weight per individual shoot to that in the number
of spikelet per panicle due to nitrogen fertilization.
1981 1982

Number of Straw/Spikelet Number of Straw/Spikelet

variety ((g/g)/(/))) variety (g/g)/ (/)
Japonica, native 13 0.99° 13 1.00°
Japonica, improved 13 1.03° 13 1.01°
Japonica-indica hybrid — — 9 1.072®
Indica, semidwarf 8 1.16° 10 1.09°
Indica 7 1.242 6 1.06%°

Note. See note in Table 2.
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Table 6. Ratio of the rate of increase in dry weight of the leaf blade per individual shoot to that
in the number of spikelet per panicle due to nitrogen fertilization.
1981 1982

Number of Leaf/Spikelet Number of Leaf/Spikelet

variety ((g/g)/ (/) variety ((g/g)/ (/)
Japonica, native 13 1.15° 13 1.06°
Japonica, improved 13 1.15° 13 1.078b
Japonica-indica hybrid — 9 1.128°
Indica, semidwarf 8 1.32° 10 1.17%
Indica 7 1.27¢° 6 1.08%

Note. See note in Table 2.

Table 7. Coefficient of variation of the num-
t(>er o)f spikelet per panicle in a hill
1982) .

Coefficient of variation

Number of the number of spikelet
variety _PeT panicle (%)
—N +N  +N/—N*

Japonica, native 13 22.3°  21.6° 0.18
Japonica, improved 13 18.3¢  20.4° 12.78
Japonica-indica a a a
hybrid 9 23.4%*  27.0 17.6
Indica, semidwarf 10 26.00  27.7° 8.9°
Indica 6 24.9%  29.0° 16.8°

Note. See note in Table 2, as regards plus N
(+N) and minus N (—N). Figures foll-
owed by a different letter are
significantly different at the 5% level.

*Values are expressed as percentage.
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Fig. 1. Relationship between the mean number

of spikelet per panicle and the number of
spikelet on secondary and tertiary rachis
branches (+N, 1982).

Note. 4 : Japonica, native, O : japonica,
improved, © : japonica-indica hybrid, ® :
indica, semidwarf, a : indica. The num-
bers in the figure are the proportion of the
number of spikelet on secondary and terti-
ary rachis branches to the mean number of
spikelet per panicle(9%).
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Table 8.
secondary and tertiry rachis branches to
the mean number of spikelet per panicle

Ratio of the number of spikelet on

(1982) .

Number of spikelet on

Number  secondary and tertiary ra-
of chis branches/Mean number

variety of spikelet per panicle (%)

—N +N +N/—N

Japonica, native 13 49.5°  49.1° —1.02
Japonica, improved 13 43.1¢  41.77 —2.6°
Japonica-indica a a a

hybrid 9 56.1 57.4 3.1
Indica, semidwarf 10 55.7%®  55.6°%° 0.1°
Indica 6 54.7%" 54.9%° 0.6

Note. See note in Table 7.
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