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Effect of Nitrogen and Phosphorus Fertilization on the Growth
and Root Respiration of Paddy Rice
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ABSTRACT

Increased nitrogen fertilization increased root
respiration and top dry weight of rice plant, and
mncreased phosphorus fertilization increased root
cspiration only with the same amount of nitrogen
applied. The effect

cspiration under low growth temperature was not

of phosphorus on root

significant and the large application of phosphorus
alone Aecreased root respiration greatly. Root
respiration- per unit root weight correlated highly

with top dry weight and nutrient uptake.
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Table 1. Effect of nitrogen and phosphorus fertilization on root respirition,
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growth and nutrient

uptake of rice varieties under normal growth temperature

Root Root Nutrient uptake
Fertilizer respiration R oot Top TR respiration (mg pot-1)
Variety umolesO, D.W. D.W. ratio Pernlliglt%
level S’g,D}.ly’.{«))ot (g_-lgot (g -Bgt O‘: ey N P
P 0.5 262 3.63 12.9 3.55 95. 1 276 82
NO5(P 1.0 19.8 394 13.3 3.38 78.0 264 120
P 15 137 4.18 13.0 31 58.1 200 98
i P 05 242 2.91 17.2 5.91 70.4 376 116
- Jinheung N1.O|P LO 311 3.25 18.2 5.60 1011 410 112
P 1.5 298 2.86 17.5 6.12 85.2 406 106
P 0.5 325 2.34 16.8 7.18 76.1 412 90
NL5(P 1.0 262 2.69 19.7 7.32 70.5 512 106
P 15 349 2.29 21.4 9.34 90.2 496 132
P 05 275 2.22 10.2 4. 57 61.3 188 76
NO5|P 1.0 266 2.14 10.5 4.91 56.9 188 62
P15 217 2.66 9.8 3.68 57.7 190 74
P 05 331 1.83 131 7.16 60. 6 292 106
Suweon 258 [N 1.0 (P 1.0 36.8 1.92 15.3 7.97 70.7 442 112
P 15 291 1.54 13.3 8. 64 44.8 350 124
P 05 367 1.62 15.0 9.26 59.5 418 110
N L5{P 1.0 339 1.47 16.6 11. 29 49. 8 351 115
P 15 416 1.31 15.8 12.06 54.5 440 120

Respiration was measured under room temperature of 26°C
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Fig. 1.

Changes of root respiration, root dry weight and top dry weight as influenced

by nitrogen and phosphorus fertilization under normal growth temperature.
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Fig. 2. Relationship between root respiration per unit root weight and dry
weight of root and top.
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Table 2. Effect of nitrogen and phosphorus fertilization on root respiration, growth and
nutrient uptake of rice varieties under low growth temperature of 20,/10°C
Root Root Nutrient
- o L P content
Variety Fertilizer respiration Root Top T, R respiration uptake %)
level (umoles O, D.W. D. W ratio per pot (mg. pot=1)
gD.IW root-! _ (umoles leaf leaf
et (g-pot~t)(g.pot~1) 0, -hr) N P blade sheath
P05 23.9 3.93 113 2.88 93 g 170 52 0.36 0.53
NOS5P 1.0 28.1 3.10 10.6 3.42 T87.1 198 62 0.49 0.66
PL5 287 322 117 363 92.4 160 66 044 0.65
PO.5 34.2 2.85 16.8 5. 89 97.5 256 86 0.41 0.61
Jinheung N 1.0{P 1.0 33.9 2.48 13.2 5.32 84.1 420 96 0.44 0.72
P15 42. 2 2.8¢4 16.1 5.67 119.9 344 94 0.55 0.60
P05 40.2 2.31 191 8.27 92.8 476 104 0.51 0.58
N15/P 1.0 37.8 2.32 16.5 7.11 87.7 516 112 0.39 0.70
P15 35.7 241 210 8171 86.0 520 118 0.52 0.60
PQ.5 29.4 2.03 9.6 4.73 59.6 186 62 0.53 0.74
NO5P 1.0 32.5 1.48 7.2 4.86 48 1 198 62 0.48 0.86
P15 29.7 231 8.1 3 51 68. 6 192 58 0.55 0.8t
P05 36.5 1.20 89 7.42 43.8 214 62 0.49 0.98
Suweon |[N1.0[P 1.0 34.7 1.22 9.5 7.79 42.3 224 74 052 1.14
258 P15 36. 6 1. 67 9.7 5.81 61.1 228 60 0.53 084
P 0.5 34.2 171 9.9 5179 58.5 210 62 0.49 0.81
N15P 1.0 38.5 1.18 110 9 .32 454 272 82 0.56 0.92
P 1.5 381 1.08 87 8 06 41.2 222 85 0.60 0.98

Root respiration was measured under room temperature of 26 °C-

—7 —



Rel FREHS BENHES FRUC) ks 1A
¥ ENEREY TR HY #FEMHQ E%RE 2
A Z3= ez HEHES welM Brouwer? 5}
feft whel o] REWL 2+ Palo] #EES v}
2 UEh ] o3 BAREES S K
A B8 BEEY BWE 4+ Ao® BZrI)

2. EROIAC @ A

HE 20°C, %M 10°Ce BHEANA 200808 &%
HAHS Mo #Re K 204 EE v ek

s
o

w
o

o.j_‘\o

A

[\
(=

A‘;-

Root respiration
(zmolesO,-g D. W.root~! « hr-1)

SREAC we RE o BERHES] REL WLE
3 BETAA HEd KANESY ZEXEA
g mmel wtet REL BOSJAL HETEL B
rEldey MEERAY B fE Y HbgE
REL FAY MALE AV o gych I P
o e 2 6oAMs Zol HETNA #HRE
ste B4 @ebA RERM ZRE Fisx duga
Hilol A BEMEE T 2oz B4 JUEKo
o EFREAE Wi w2t kol Bile s M

.Suweon 258
—0
®

Jinheung

A

P05 PL0 P15 P05P10P1L5 P05 PLOPLS

No.5

Fig. ¢.

Nio

N1s

Changes of root respiration as influenced by nitrogen and phosphorus fertilization

under low growth temperature of 2010C.

MEN 285 22 gyt =% BREANEES
EHFLRTAAY SEFAAY Fgg 2R o}
9 ¥ ohleg —Ed HAE AU

ol MEE TR MAREE oln #@sR
SRED oo HEe WANRL EAT #&e
EWAR glhe —F BEVY —KsAe st
b ERTAA kS £8¢ F#A57] g
MBS BETe FTh: —@M Rt AastEls
ZAolch ERTANA #BREK RUSE FRoZ
A Knol ¢ RAmoz Relo] £ER R
Toletxn gz Power '8 15°CY EKET
At #BEe HRES aA Hss] oEolstn
stgon metAd ERTOAE BRe BHEHNE 2
HE7 2A dehds] ojckn sQeh vbRel %
st EETIA #EREe] KRS YEd 4 e
A% ERo2 Wehe MAE U BB AR
7 37 BEse EmHe BMBRERES Al
Weltn BojxEn A HEA AL MELAE
Kigo] EREGIEES AKRT 50 o) WHE ki
cEH BBARESE IA BEEYT VY mARC

olv= =3 ERMERIS BRGETAA xHHT
#ERe| R7E ojFolA qglsl W 20 BREY
e BEEEPH hols HERZ we £H
BiE7 2ohxl 2A JEbua) ghol MBERARR
TR gL ez el B U ¥ BB
SEE 2ves 2RBENA &Y 036% LIL
cuH 4Bk XHEE BEXY UF ¥e AR
£ o=k K BETAAE el R
EHol EWE d&E Higsty] W20 BR
dlA FIEEE REERS BERe RUESHAE MK
glo]l B4 veive Mx #REEAKENL FH3A
¥ & ERXol He Aoz EgEUH oY &
Re AFdge] Kkigel B —BHQ =R
el A RENS BTE AXKSA geche |
&40 e Bk EESRc

a8y Bl A vttt 2 ERETAMNE HE
Be EFR A HEe RNES e izl
& 2™ 7).

TH BETANAY BEFER =& #BRSEHEM
MRE Bt FHol &7 sty EFREE ¥ £FH

e

—8 —



Jinheung
b r=(.6443

Suweoﬁ 258
T=(),8388**

67
_E L
8.

o 4
E
(]
<
X
]
3 g}
=1
Z

L
o 10t
3
a
£
S 8r
X S
b
g 6}
=
o,

tn

° .
Py Jinheung
r=( 7153*

Suweon 258
r=0.6624*

20 30

40

Root respiration
(umolesO,« g D.W.root-! « hr-1)

Fig. 7. Relationship between root respiration and nutrient uptake under low

growth temperature.

B rol A SRS 3EER 3t JF kB 29
BEE 7AA R € R Aol HeEK 10 8
M BREER FRoR A4S B RER

€ 29 R 3% Zh RE, KE 2584 25
HEpare] 3EEEMAL 28°CH ERAAE RER
< BEERd e 20/10°Cal4 108M (&

Table 3. Effect of phosphorus fertilization on root respiration under low temperature.

Seedling weight

Root respiration (u moles Q, - hr-!)

Variety P level &F 'Wiah tg-'l Per 4 planis Per gF.W. root After treatment of
Top Root~ 20,/10°C 28°C 20, 10C 28°C low temperature *
. P 10 3.40 1.23 58 13.2 4.7 10.7 12.1
Jinheung
P 30 350 130 3.6 11. 4 2.8 8.8 7.6
Suweon 258 P 10 2.90 1. 15 4.1 10.0 3.6 87 2.6
P 30 2.45 0.88 1.8 8.4 2.1 9.5 0.6

* Respiration was measured at 28°C after 10 days treatment of low temperature of 20,710 C.
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Soil temperature effect

Summary

This experiment was conducted to investigate
the effect of nitrogen and phosphorus fertilization on

growth and root respiration of rice plant, and to

know the inter-relationships between rice growrh
and root respiration determined by oxygen elec-
trode. Rice varieties of Jinheung (Japonica vanety)
and Suweon 258 (Indica X Japonwa variety)
were grown in 1/5000 a Wagner pot under ontdoor
condition and subjected to normal and low growth
temperature for 20 days at maximum tillering stage
at Phytotron in 1978, 3 levels (0.5, 1.0 and 1.5 g per
pot) of nitrogen were applied as a basal and top
dressing, and 3 levels (0.5, 1.0 and 1.5 g per pot)
of phosphorus were applied as a basal dressing in each
nitrogen levelf. In order to know the effect of high
phosphorus application alone on root respiration,

2 levels (15 and 45 g per m?) of phosphorus were

applied and rice varieties were grown for 29 days

under normal growth temperature and then subjected
to low temperature. The results obtained are as
follows.

1. Increased nitrogen fertilization increased root
respiration and top dry weight.

2. Increased phosphorus fertilization increased root
respiration only with the same amount of nitrogen
was applied. But root and top dry weight were
increased only under the medium phosphorus
level.

3. The effect of phosphorus on root respiration
under low growth temperature was not significant
and the large amount of phosphours application
alone decreased root respiration greatly.

4. Root respiration per unit root weight showed
negative correlation with root weight, and positive
correlation with top dry weight and nutrient
uptake. But there were no significant relationships
between root respiration per pot and top dry

weight and nutrient uptake.



