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Physiological and Ecological Response of Agronomic
Characters Related to Source and Sink in Rice

Su 11 Choi

ABSTRACT

This experiment was conducted to study the physiological and ecological responses of agronomic
characters related to source and sink relation in rice,

Standard deviation and coefficient of variability of agronomic characters by individual tiller were
greatly influenced by the lower internodes in the length of internode, flag leaf in the leaf blade, lower
leaf blade in the leaf width, and the number and spikelets of secondary rachis branch in panicle. In
relation to the parts of source and sink of rice plant and the number of spikelet in panicle, the number
of spikelet was significantly correlated with the length and leaf area of second leaf blade, the length of
second internode, and culm diameter of third internode. The correlation of the length of panicle with the
length of internode and leaf blade was greatly influerced by the length of second leaf blade and second
internode. The number of spikelet was increased with increasing the second rachis branch rather than
first rachis branch, The content of total inorganic nutrients was greatest at leaf blade followed by leaf

sheath and internode, and panicle.
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Table 1. Means, deviation and error of standard and coefficient of variability of length of culm and

panicle
(unit . cm)
Standard Standard Coefficient
Item Mean deviation error of variability
Clum Panicle Clum Panicle Clum Panicle Clum Panicle
Soback 62.0 17.8 8.08 2.81 2.16 0.75 13.02 15.73
Chukwang 66.8 19.7 7.56 2.21 2.02 0.59 11.32 11.20
Chunma 67.0 19.2 5.73 3.48 1.53 0.93 8.55 18.12
Sangphung 78.8 17.7 5.59 1.84 1.49 0.49 7.10 10.40
Jinju 68.9 19.8 6.28 1.82 1.68 0.49 9.12 9.18
Daechung 83.4 17.6 3.92 0.92 1.05 0.25 4.70 5.21
Dongjin 86.1 17.5 6.08 1.55 1.62 0.42 7.06 8.85
Nakdang 84.7 17.8 6.23 1.46 1.67 0.39 7.36 8.21
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Table 2. Mean, deviation and error of standard and coefficient of variability with length and width of

leaf blade
(Unit : cm)
It Length of leaf blade Width of leaf blade
em SB CK CM SP JJ DC D] ND SB CK CM . SP JJ DC DJ ND
M 30.39 33.15 32.21 29.26 25.85 20.33 22.63 25.88 1.65 1.46 1.65 1.35 1.35 1.22 1.22 1.21
Flag SD 6.78 8.16 8.11 578 4.92 3.74 4.50 4.50 0.25 0.17 0.21 0.13 0.11 0.08 0.11 0.10
leaf blade SE 1.81 2.18 2.17 1.55 1.32 0.10 1.20 1.20 0.07 0.05 0.06 0.03 0.03 0.02 0.03 0.03
CV 223 24.6 25.2 19.7 19.0 18.4 19.0 17.4 153 11.7 12.6 9.5 7.9 6.8 8.9 7.8
M 43.35 40.96 44.12 39.1 31.95 33.37 35.78 41.67 1.44 1.22 1.38 1.24 1.21 1.16 1.20 1.17
Second SD 884 7.73 7.02 5.69 6.69 5.76 552 531 0.32 0.13 0.15 0.13 0.12 1.08 0.09 0.08
leaf blade SE 2.36 1.96 1.88 1.52 1.79 1.54 1.48 1.42 0.08 0.04 0.04 0.03 0.03 0.02 0.02 0.02
CV 204 179 159 145 16.0 17.3 154 12.8 21.9 10.7 11.1 10.3 9.6 6.9 7.4 6.9
M 41.59 41.71 47.66 49.44 52.39 49.16 47.77 54.61 1.32 1.11 1.26 1.14 1.15 1.13 1.16 1.05
Third SD 4.65 6.18 5.20 4.23 4.29 5.03 4.72 3.00 0.32 0.14 0.13 0.14 0.11 0.08 0.12 0.07
leaf blade SE 1.24 1.65 1.39 1.13 1.15 1.34 1.26 0.80 0.09 0.04 0.04 0.04 0.03 0.02 0.03 0.02
Cv 112 148 109 86 82 10.2 99 55 24.1 12.7 10.7 12.2 95 7.4 10.6 6.8
M 34.61 38.56 43.8 45.52 52.89 52.54 55.61 53.19 1.14 0.97 1.11 0.9 1.02 0.98 1.03 0.91
Forth SD 6.82 6.97 3.98 4.59 6.73 7.05 3.50 4.88 0.36 0.16 0.15 0.13 0.12 0.09 0.13 0.06
leaf blade SE 1.82 1.86 1.06 1.23 1.80 1.88 0.94 1.20 0.10 0.04 0.15 0.04 0.03 0.02 0.03 0.02
CV 19.7 181 9.1 10.1 12.7 13.4 6.3 8.4 31.4 169 13.5 14.4 11.7 9.1 12.2 6.9
SB=Soback, CK=Chukwang, CM=Chunma, SP=Sangphung, JJ=Jinju, DC=Daechung, DJ=Dongjin, ND=

Nakdong, M=Mean, SD=Standard deviation,
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Table 5. Relationship between number of spikelets per panicle and leaf blade length and leaf area

i Leaf blade length Leaf area

Variety FL 5L L FOL FL SL TL
Soback 0.82** 0.95** 0.85** 0.80** NS 0.60* 0.76**
Chukwang 0.80** 0.88** 0.74** 0.65* 0.54* 0.78** 0.73**
Chunma 0.80** 0.84** 0.71%* 0.68** 0.59* 0.78** 0.64*
Sangphung 0.82** 0.93** 0.79** 0.54* 0.70** 0.65* NS
Jinju 0.76** 0.88** 0.69** 0.57* 0.68** 0.81** 0.82**
Daechung 0.83** 0.93** 0.78** NS 0.59* 0.85** 0.89**
Dongjin 0.82** 0.87** 0.77** 0.56* 0.78** 0.92** 0.81**
Nakdong 0.80** 0.86** 0.76** 0.61* 0.58* 0.77** 0.69**

FL=Flag Leaf SL=Second leaf
TL=Third leaf FOL=Forth leaf

Table 6. Relationship between number of spikelets per panicle and internode length, culm diameter and

clum wall

Variety Internode length Culm diameter Clum wall

FI SI TI FOI FI SI TI FOI FI SI TI FOI
Soback 0.824** 0.861** 0.782** NS  0.707** 0.874** 0.834** NS NS 0.737** 0.791** 0.758"*
Chukwang 0.825** 0.896** 0.795** 0.620* 0.726** 0.847** 0.912** 0.793** 0.586" 0.614* 0.885** 0.795""
Chunma  0.786** 0.863** 0.698** 0.622* 0.850** 0.967** 0.976** 0.980"* 0.669** 0.856** 0.901** 0.785"*
Sangphung 0.866** 0.910** 0.717** NS 0.806** 0.917** 0.952** NS  0.576* 0.776** 0.872** 0.746**
Jinju 0.938** 0.852** 0.782** 0.611** 0.886** 0.928** (.897"* 0.844"" 0.639"" 0.772"* 0.807** 0.831**
Daechung 0.817** 0.861** 0.675** NS 0.830** 0.867** 0.875** 0.797** 0.638** 0.780** 0.783"* 0.608**
Donjin 0.793** 0.886"* 0.671** NS  (0.715"* 0.836"* 0.871** 0.780** 0.725** 0.746** ¢.871** 0.771**
Nakdong  0.838** 0.850** 0.690** 0.541* 0.807** 0.820** 0.890** 0.841** 0.746** 0.791** 0.810** 0.776**

SI=Second internode
FOI=Forth internode

FI=First internode
TI="Third internode
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Table 7. Relationship between panicle length and length of internode and leaf blade

[nternode length

Leaf blade length

Variety

FI SI TI FOI FL SL TL FOL
Saback 0.815 **  0.8456** NS NS 0.6982**  0.7556**  0.7451** NS
Chukwang  0.7675**  0.8938**  0.7303*" NS 0.7827**  0.8661**  0.7047*" 0.6330"
Chunma 0.6625**  0.7636**  0.7379*" 0.5960* 0.8624**  0.8903**  0.7170** 0.5785*
Sangphung  0.8490**  0.8096"* NS NS 0.8147**  0.8643**  0.7022** 0.5423*
Jinju 0.9237**  0.8758**  0.7029"* NS 0.8384**  0.8592**  0.7881"" NS
Daechung 0.8625**  0.8630**  0.6131" 0.5896* 0.8911**  0.9028**  0.6776"* NS
Dongjin 0.8776**  0.8059**  0.5765" NS 0.8527**  0.7615**  0.8720** NS
Nakdong 0.7156**  0.7543**  0.6773"* 0.5325" 0.7327**  0.8390**  0.6679"" NS

FI=First internode SI=Second internode TI=Third internode

FOI=Forth internode FL=Flag leaf
TL=Third leaf FOL=Forth leaf

Table 8, Relationship between number of spikelets
per panicle and primary and secondary
rachis branch

Variety Primary Secondary
rachis branch rachis branch
Soback 0.9141** 0.9489**
Chunma 0.8487** 0.9764**
Chukwang 0.7586** 0.9653**
Sangphung 0.7538** 0.9786**
Jinju 0.7877** 0.9759**
Daechung 0.9115** 0.8839**
Dongjin 0.7706** 0.8733**
Nakdong 0.8480** 0.9589**
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SL=Second leaf

Total- nitrogen content Silicate content

Leaf
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Fig. 1. Relationship between total nitrogen and
silicate contents of leaf blade, leaf
sheath and culm and panicle
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Table 9. Differences of mineral contents in leaf blade, culm and leaf sheath and panicle.

3 Total-N P.0s K0 SiOo,
Variety B CL PA LB <CcL ©PA LB CL PA LB CL PA
Soback 204 1.47 1.01 0.37 0.3¢ 027 0.64 037 031 117 9.7 7.5
Chukwang 1.87 1.32 1.02 0.34 0.27 0.25 0.51 0.35 0.27 11.2 9.2 7.3
Chunima 2.11 1.63 1.11 0.35 0.31 0.27 0.65 0.45 0.30 12.1 9.8 7.5
Sangphung 2.06 1.85 1.31 0.41 0.35 0.29 065 051 0.3 12.3 11.1 9.5
Jinju 2.32 1.91 1.38 0.40 0.24 0.25 0.68 0.50 0.31 12.4 11.3 8.8
Daechung 2.26 1.87 1.65 0.47 0.34 0.29 0.72 0.57 0.43 12.5 11.3 9.2
Dongjin 2.15 1.81 1.37 0.41 0.35 0.27 0.73 0.51 0.35 12.3 10.1 8.5
Nakdong 2.36 1.92 1.68 0.42 0.33 0.26 0.72 0.52 0.36 11.3 9.8 8.3

LB=Leaf blade, CL=Clum and leaf sheath, PA =Panicle
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