2010 32(1):0001 —0008 http: / /xuebao. jxau. edu. cn

Acta Agriculturae Universitatis Jiangxiensis E — mail :ndxb7775@ sina. com

203

( / /
330045)

203
203 N N 5~15 em

; 10 ~15 ecm 20 ~30 cm (r<5 cm) 10 ~15 cm (r=5 cm)

;0~5 cm ;0 ~10 cm
203

:S511.01 A 11000 —-2286(2010)01 —0001 —08

Correlation Analysis of Root Growth Characteristics and Yield
and Yield Components of Early Season Rice Ganxin203

HU QiHfeng ZENG Yong—un  SHI Qing-hua
PAN Xiao-hua LI Su—ia YI Yin-hui

(Key Laboratory of Crop Physiology Ecology and Genetic Breeding Ministry of Education/Key Laborato—
ry of Crop Physiology Ecology and Cultivation of Double Cropping Rice Ministry of Agriculture/Key Labora—
tory of Crop Physiology Ecology and Genetic Breeding of Jiangxi Province JAU Nanchang 330045 China)

Abstract - Ganxin 203 was used to study the correlation between root growth characteristics and yield and
yield components by treatment with different seedling ages transplanting densities and nitrogen applications.
The results showed that yield was significantly or very significantly positively correlated with weight volume
and bleeding intensity of the total root and the roots weight volume of the soil layer 5 — 15 em. Significant or
very significant positive correlations between yields and roots weights volumes of the layer 10 —15 em and 20 —
30 cm of inner circle(r<5 cm) and the layer 10 — 15 cm of outer circle(r=5 cm) were also observed. 1 000 — grain
weight was significantly positively correlated with root weight of the layer 0 —5 c¢m of inner circle. Spikelet
number per panicle was significantly positively correlated with root weight and volume of the layer 0 — 10 cm of
outer circle. Besides the results indicated that the main factor affecting grain yield was spikelet number per
panicle and it was significantly positively correlated with root bleeding intensity in full heading and milk stage.
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Tab.1 Experiment design
° - N /
( /d
. . (kg * hm ™) (cm x cm)
Treatments Code  Seedling age . .
X x ) 13.33 cm Nitrogen application — Transplanting density

x23.33 ¢cm x30 ecm 16. 67 cm

T, A,B,C, 20 225 13.33 x23.33

x23.33 ecm x30 ¢cm 20.00 cm
T, A,B,C, 20 0 16.67 x23.33

%x23.33 ¢m x30 cm;

T, A,B,C, 20 105 20.00 x 23. 33

5 cm 30 cmo
3 T, A,B,C, 20 165 13.33 x23.33
T, A,B,C, 25 225 16.67 x23.33
- T, A,B,C, 25 0 13.33 x23.33
T, A,B,C, 25 105 13.33 x23.33
Ty A,B,C, 25 165 20.00 x23.33
T, A,B,C, 30 225 20.00 x23.33
Ty A,B,C, 30 0 13.33 x23.33
T, A;B,C, 30 105 13.33 x23.33
0-55-10 10 ~15 15 ~ T, A,B,C, 30 165 16.67 x23.33
20 20 ~30 om 5 T, AB,C, 35 225 13.33 x23.33
T, A,B,C, 35 0 20.00 x23. 33
(r<5 cm) (r= T, A,B,C, 35 105 16.67 x23.33
5 cm) Ty A,B,C, 35 165 13.33 x23.33
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Tab.2 Yield and yield components of Ganxin203
/ /% /g /(10* « hm™?) /(kg * hm™)
Treatments  Grains per panicle Filled grains 1 000 — grain weight Effective panicle number Yield
T, 112.77 86.83 28.03 363.30 9 614.85
T, 94.32 93.14 28.55 223.35 5462.10
T, 130.36 88.94 28.75 272.40 8 423.85
T, 119.01 85.73 28.32 362.55 9 066. 15
T 115.43 84.29 27.46 360. 60 8 703.15
T, 85.17 93.31 28.44 264.00 5743.80
T, 107.61 89.15 28.48 362.85 9 080. 25
T 115.51 89.58 28.35 308. 85 8 340.15
T, 106.77 85.13 27.51 381.15 7 487.55
T 91.67 93.40 29.12 261.60 5904.75
T, 102. 21 92.06 28.60 338.10 8 181.30
T, 106. 30 89.25 27.29 370.50 8 257.05
Ty 95.02 84.95 28.17 395.85 7 790.25
T, 102.42 95.37 28.85 232.65 5802.15
Tis 104.83 93.92 28.86 310.35 7 706. 55
Ty 97.78 91.38 28.47 367.65 8 170.50
3 203
Tab.3 Correlation analysis between yield and yield components of Ganxin203
/ /% /g
Correlation analysis Grains per panicle Filled grains percent 1 000 — grain weight  Effective panicle number
Yield 0.6339" -0.227 8 0.004 1 0.0157
a=0.05 r=0.576 0;a=0.01 r=0.707 9 “* 7 o
When o =0.05 r=0.576 0;a =0. 01 r=0.707 % “* ”indicate significant level.
2.2 N N 3
4 . .
N N o N 25 d
o 13.33 em x23.33 c¢m N

; 165 kg/hm’ . o
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Tab.4 Intuitional analysis of effect between differnt treatment factors and roots dry weight and roots volume

A B C
Treatments A(Seidling)age) B(lflitroge)n) C(E)ensit})f) (kg + hm ™) Qo+ %)
Total roots weight Total roots volume
T, 1 1 1 1 286.250 0 7.060 7
T, 1 2 2 1411.862 1 5.5414
T, 1 3 3 1239.7357 7.560 7
T, 1 4 4 1 408.767 9 8.761 6
T, 2 1 2 1223.674 3 6.994 3
T, 2 2 1 1405.382 1 9.865 2
T, 2 3 4 1501.467 9 8.010 7
T, 3 1 3 935.114 3 5.182 1
Ty 3 2 4 1103.678 6 7.154'5
T, 3 3 1 1292.721 4 7.042 0
T, 3 4 2 1 003.680 0 5.798 6
T, 4 1 4 943.714 3 6.345 5
T, 4 2 3 1029.214 3 6.708 9
Ts 4 3 2 960. 634 3 5.6679
Ty 4 4 1 799.907 1 5.8795
I 5346.6157 4388.752 9 4784.260 7 S, =18 827.268 6
Total roots weight [l 5411.988 6 4 950.137 1 4 599.850 7
m 4335.194 3 4994.559 3 4 485.528 6
NV 3733.4700 4493.819 3 4957.628 6
R 1678.5186 605.806 4 472.100 0
| 28.924'5 25.582 7 29.847 3 S,=114.341 4
Total roots volume 1[I 35.638 0 29.270 0 24.002 1
Il 25.177 1 31.038 4 27.462'5
Y 24.601 8 28.450 4 33.029 5
R 11.036 3 5.455 7 9.027 3
2.3 N
5. 6 0~15 cm 70% o
~ 56 o
2. 5 6 D)
(r=0.7423") (r=0.6689") . . C )
(r=0.6879" r=0.7015"); (r=0.5859")
\ o \ (r=
0.7198™ r=0.8783"),
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Tab.5 Roots dry weight of different soil layer with different treatment

0~5cm 5~10 cm 10 ~15 ¢cm 15 ~20 c¢m 20 ~30 em /(kg * hm ~2)
Treatments 1 1 1 i 1 I 1 1 1 1 Total roots weight
T, 249.6429 324.6429 127.5000 199.2857 67.5000 197.678 6 11.7857 71.7857 19.2857 17.1429 1 286.250 0
T, 238.2429 518.0143 75.0429 340.9714 15.3000 147.9000  5.828 6 25.500 0 14.2071 30.8550 1411.862 1
T; 272.1429 384.6429 54.6429 272.8571 32.1429 158.5714 6.7929 36.557 1 8.5286 12.857 1 1239.7357
T, 354.6429 454.2857 96.428 6 235.7143 51.4286 166.0714  7.5000 32.3357 0.3429 10.0179 1 408.767 9
Ty 281.1429 359.1429 96.0000 243.4286 56.5714 133.7143  3.9000 16.2857 1.7829  5.1343 1223.674 3
Te 326.7857 498.2143  85.7143 217.5000 46.071 4 181.607 1 9.7929  22.500 0 1.1250 16.0714 1405.382 1
T, 370.714 3 411.428 6 115.7143 300.0000 64.2857 176.7857  6.878 6  37.2857 6.5893 11.7857 1501.467 9
Ty 257.1429 416.4286 77.1429 303.5714 34.2857 141.4286  2.500 0  40.000 0 0.2857 8.6786 1281.464 3
Ty 259.2857 281.4286 72.1429 162.8571 15.0000 106.4286  3.3214 23.5714 1.2286  9.8500 935.114 3
Tio 241.0714 258.7500 147.857 1 168.2143 39.6429 162.8571 22.5000 47.9250 4.1036 10.757 1 1103.678 6
Ty 364.8214 257.1429 149.4643 170.3571 45.0000 200.3464 15.0107 77.1429 3.7929  9.6429 1292.721 4
T, 156.857 1 275.1429 124.2771 194.5800 29.5714 128.5714 14.5800 61.7143 1.6714 16.714 3 1 003.680 0
T3 292.500 0 174.632'1 121.0821 171.4179 25.7143 106.0714  8.4857 27.3214 2.5714 13.9179 943.714 3
Ty 163.928 6 346.0714 97.0714 218.5714 30.0000 105.0000  8.5714 48.2143 1.0714 10.714 3 1029.214 3
Tis 286.714 3 287.1514 104.1429 131.9914 18.0000 91.2857 5.7857 25.7143 2.1343 7.7143 960. 634 3
Tie 297.3214 181.607 1 72.8679 116.7750 19.2857 53.0357 8.4536 38.5714 1.607 1 10.382 1 799.907 1
“1” “q” :

“1 ”indicate inner circle roots “1II ” indicate outer circle.

Tab.6 Roots volume of different soil layer with different treatment

6

0~5cm 5~10 em 10 ~15 cm 15 ~20 cm 20 ~30 cm /(m® + hm ~2)
Treatments I 1 1 1 1 1 1 1 I Total roots volume
T, 1.735 7 1.494 6 0.717 9 1.100 9 0.3696  1.084 8 0.0750 0.3214 0.0643  0.096 4 7.060 7
T, 1.607 1 1.877 1 0.3600  0.964 3 0.1029 0.4114 0.0257 0.1029 0.0643  0.0257 5.541 4
T; 1.9179  2.057 1 0.332 1 1.6929 0.1714 0.8571 0.0786  0.250 0 0.0429  0.1607 7.560 7
T, 2.3571  2.1777 0.5464  1.4732 0.5357  0.996 4 0.0857  0.4179 0.0429 0.1286 8.761 6
Ts 1.8857 1.8193 0.6386 1.4850 0.1543  0.681 4 0.0600 0.1543 0.0471 0.068 6 6.994 3
Te 2.1964  3.2545 0.7125 1.414 3 0.450 0 1.1250 0.2250 0.3214 0.0589  0.107 1 9.865 2
T, 2.957 1 2.705 4 0.7232  2.003 6 0.321 4 1.157 1 0.1393  0.4929 0.0750 0.1929 10.767 9
Tg 1.9393  2.403 6 0.6000 1.7536 0.1286  0.685 7 0.0714  0.3000 0.0214 0.1071 8.010 7
Ty 1.4857 1.339 3 0.4143  0.8821 0.0929 0.6321 0.0357 0.1929 0.0214  0.0857 5.1821
Tio 1.516 1 1.583 0 1.012 5 1.1250 0.4500  0.8839 0.0804 0.3536 0.0536  0.096 4 7.154 5
Ty 1.1250 1.6393 1.0286  0.9723 0.417 9 1.205 4 0.1125 0.369 6 0.0536 0.1179 7.0420
Ty 0.932 1 1.4850 0.630 0 1.1957 0.1800 0.8314 0.0514  0.368 6 0.0343  0.090 0 5.798 6
T3 2.0813 1.098 2 0.8357 1.007 1 0.2732  0.5143 0.1179 0.1821 0.0429 0.1929 6.3455
Ty 1.0446 1.8286 0.664 3 1.357 1 0.3214 0.8786 0.0821 0.3750 0.0286 0.1286 6.708 9
Tys 1.714 3 1.4850 0.5700  0.8057 0.077 1 0.557 1 0.0600  0.291 4 0.0257  0.081 4 5.667 9
Tis 2.0652  1.307 1 0.4821 0.9482 0.1446 0.3643 0.0536  0.3857 0.0321  0.096 4 5.879 5
“1” “q :

“ 1 ”indicate inner circle roots “II ” indicate outer circle.
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Tab.7 Correlation analysis between roots dry weight volume and breeding intensity and yield and yield components

Grains per Filled grains 1 000 - grain Effective panicle
Factors Yield
panicle percent weight number
. 0.5859" -0.1370 0.197 1 -0.2514 0.7423™
Total roots weight
0.387 3 -0.0727 0.329 2 -0.1512 0.668 9"
Total roots volume
0.719 8™ -0.2299 -0.140 2 -0.363 2 0.687 9™
Full heading stage bleeding
0.878 3™ -0.2993 -0.027 0 -0.3957 0.701 5™
Milky stage bleeding
a=0.05 r=0.576 0;a =0.01 r=0.707 9 “* 7 “oen V) o

When a =0.05 r=0.576 0;a =0. 01 r=0.707 9 “* ”indicate significant correlatioy “ s ”indicate positive signifi—

cant correlation.

8

Tab.8 Correlation analysis between roots dry weights of different soil layer and yield and yield components

i 1:1:; Grins per Filled grains 1000 - grain Effective panicle ‘el
panicle percent weight number
0~5 0.586 5" ~0.086 5 0.3713 ~0.3285 0.545 3
510 0.461 5 0.209 8 ~0.014 6 0.176 7 0.6131°
10 ~15 0.437 4 ~0.1772 0.049 3 ~0.108 3 0.774 9%
15 ~20 ~0.1373 0.3479 0.037 1 0.010 3 0.3277
20 ~30 0.560 7 ~0.080 7 0.002 4 0.039 9 0.549 1
w7 D w7 o
“# “indicate significant correlatior; “ %+ ”indicate positive significant correlation.
2.4.2 9 5~10em 10 ~15 ecm
r=0.579 2" r=0.6779" .
9

Tab.9 Correlation analysis between roots volume of different soil layer and yield and yield components

/em
Grains per Filled grains 1 000 - grain Effective panicle
Soil layer Yield
panicle percent weight number
0~5 0.403 0 -0.087 4 0.377 4 -0.200 8 0.520 0
5~10 0.360 2 -0.122 4 0.121 4 -0.1659 0.579 2"
10 ~15 0.261 2 -0.066 8 0.133 4 0.020 6 0.677 9"
15 ~20 -0.0953 0.4158 0.429 8 0.0227 0.477 3
20 ~30 0.010 5 -0.137 1 0.371 4 0.072 1 0.3327

“y »

oy

P L .
indicate significant correlation.
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(r=0.5975") 11
0~5cm .10 ~15 cm (r=0.5849" r=0.6705"). 0~5cm

5~10 ecm

10
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Tab.10 Correlation analysis between inner circle roots dry weight and yield and yield components

/em
Soil layer Grains per panicle Filled grains percent 1 000 — grain weight Effective panicle number Yield
0~5 ~0.068 9 0.098 6 0.597 5" ~0.0115 0.192 3
5~10 ~0.481 8 0.1103 ~0.089 6 0.394 9 0.220 8
10 ~ 15 0.340 3 ~0.284 1 ~0.048 6 0.088 4 0.9129*
15 ~20 ~0.305 3 0.2759 -0.0338 0.206 5 0.195 7
20 ~30 0.248 3 -0.062 3 0.110 6 -0.093 5 0.628 7"
“x 7 “ sksk i o

“* ”indicate significant correlation

11

“ s ”indicate positive significant correlation.

Tab.11 Correlation analysis between outer circle roots dry weight and yield and yield components

/em
Soil layer Grains per panicle Filled grains percent 1 000 — grain weight Effective panicle number Yield
0~5 0.808 2 -0.176 5 0.095 3 -0.420 1 0.584 9"
5~10 0.683 5 -0.262 1 0.0253 -0.3559 0.5227
10 ~15 0.450 5 -0.1223 0.085 2 -0.1827 0.670 5
15 ~20 -0.098 1 0.3535 0.051 6 -0.0314 0.346 5
20 ~30 -0.067 3 -0.0875 -0.162 4 0.2319 0.284 6
“r 7 Cwx” o
“* ”indicate significant correlatior; “ s ”indicate positive significant correlation.
2.5.2 10 ~15 em 20 ~30 c¢m
(r=0.613 3*) (r=0.7324") o
10 ~15 ¢m ( (r=0.6447")
0~5cm.5~10 cm (r=0.5862" r=0.6203").
Tab.12 Correlation analysis between inner circle roots volume and yield and yield components
/em
Soil layer Grains per panicle Filled grains percent 1 000 — grain weight Effective panicle number Yield
0~5 0.148 1 -0.193 1 0.386 2 0.042 3 0.405 6
5~10 -0.5118 0.095 5 0.047 3 0.320 6 0.1335
10 ~15 0.0753 -0.197 0 0.168 2 0.2459 0.613 3"
15 ~20 -0.1347 0.027 5 0.451 8 0.059 6 0.316 3
20 ~30 0.067 2 -0.136 4 0.123 8 0.175 8 0.7324™
“k 7 “ogx ” o

“ ”. . . o . “ . . e e .
* ”indicate significant correlation “ ##* ”indicate positive significant correlation.



13

Tab.13 The relevance analysis between outer circle roots volume and yield and yield components

/em
Soil layer Grains per panicle Filled grains percent 1 000 — grain weight Effective panicle number Yield
0~5 0.586 2" 0.048 6 0.280 5 -0.418 5 0.516 4
5~10 0.620 3" -0.173 4 0.105 1 -0.326 4 0.541 4
10 ~15 0.334 4 0.009 5 0.101 8 -0.1019 0.644 7°
15 ~20 -0.069 4 0.470 3 0.3512 0.008 2 0.454 8
20 ~30 -0.013 4 -0.116 9 0.411 8 0.020 9 0.1257
e o “* 7indicate significant correlation.
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