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Phenotypic, Genotypic and Environmental Correlations among Some
Characters of Phyllostachys bambusoides Sieb. et Zuce.*!

Young-Gwan Chung*?

This study was intended to clarify interrelations among seven characters of bamboo and
their influences upon its culm-volume.

The analysis of covariance was used to obtain phenotypic correlations, genotypic correl-
ations and environmental correlations among some characters of Phyllostachys bambusoides
Sieb. et Zucc., and thereby path-coefficients were calculated based on Dewey’s method. The
characters considered here included the breast height diameter, culm-height, clear-length,
subterranean stem, number of bamboo joints, butt-end diameter and culm-volume of bamboo.

Average values, standard errors, variances and standard deviations for the characters
mentioned above are shown in Table 1, and phenotypic correlations, genotypic correlations
and environomental correlations among seven characters are shown in Table 2, according
to the results, there are highly significant relationships among lines but not among some
replications.

According to Table 4, heritability values in the breast height and butt-end diameters
are higher than those in other characters mentioned above. On the other hand, environm-
ental correlations among general characters appear to have lower values than phenotypic
and genotypic correlations do. It also appears that the butt-end diameter and breast height
diameter are highly correlated with the culm-volume of bamboo.

The path-coefficients of individual characters to the culm-volume of bamboo are computed
from the correlations (Table 4) and presented in Figure 1 and Table 5, where it could

shown the direct and indirect effects on the bamboo culm-volume of each character.
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Table 1. Averages, standard errors, variances and

standard deviations of characters

D cm\ ?,m\il m |4 cm’5> {E ‘6 cm 6/ crn3
il e v

3 811 82

|
|2
£| 4.238.59 L 23 1.76 43.26 4. 20'
S.irI 0‘1630.25 0. 19 0. 03 0.82 0. 16' 330. 22
Sz‘ 3.2017.57 4. 32: 0.13 80.58 3.04413,085,837.34
S t 1.79i2.75€ 2. 08‘ 0.36 8.98 1.74 3,617.44
Note: (1---Breast height diameter
(@)+--Culm-height
1‘3‘--~Clear-lengt‘h
& -+-Culm-volume of bamboo
@:---Subterranean stem
&+ Number of bamboo joint
® - Butt-end diameter
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Table 2. Analyses of variances
Character k Variation | d.f. S.S. ‘ M.S.
Line 39 378.284 | 9.700%*
O 5 B & | Replication ! 2 0.076 | 0.038
Error i 78 5.648 0.072
I
Line g 39 801.796 20. 559**
@ B & | Rep. § 2 22.168 11.084%*
Error 78 84. 656 1.085
Line : 39 483. 084 12. 387
@ F & | Rep. 2 6.997 3. 499%*
Error 78 28.199 0.362
Line 39 11. 462 0.294
@ F % | Rep. i 2 0.267 0.134
Error 78 3.933 0.051
Line 39 2, 986. 325 238.111*%*
G B Rep 2 29. 817 14.908*
Error 78 353,850 4.537
Lire 39 356. 113 9.131**
GR T E & Rep. 2 0.156 0.078
Error 78 8.361 0.107
|
Line 5 39 1,399, 369, 404. 073 35, 881, 266. 771**
vir B # ® | Rep. i 2 12,187,371.577 | 6, 093, 685. 788%*
| Error 78 158,743, 704.704 | 2,035,175. 701
Note: Characters W~® are the same shown in Table 1
Table 3. Phenotypic, genotypic and environmental covariance
e | e | e | @ ® ®
- |
Ph. |
@ G !
E. |
Ph. 4.4793
® G. 4.3694 ,
E. 0.1892 |
Ph. 3. 3953 5.3816 ‘
@ G. 3.4388 4.9597 J
E. 0. 0196 0.4433 1
Ph. 0. 4044 0.4770 0. 4302 i
@ G. 0. 4101 0. 6668 0. 4245 !
E. 0. 0024 0. 0854 0.0073 g
Ph. 14.7387 21.4416 16. 3404 1.9767 !
& G. 14.7736 21.1829 16. 0578 1.9735
E. 0. 2057 0. 6827 0. 6843 0.0517
Ph. 3. 0869 4.2444 3.2721 0. 3835 14.3936
® G. 3. 0869 4.3417 3.2917 0. 3891 14.1593
E. 0.0528 0.0792 0.0428 0.0006 0. 4690
Ph. | 5,834.1191 7, 961. 0852 6, 128. 4300 699. 6832 24, 516. 0802 5, 619. 0024
® G. 5, 748. 9948 7,940. 4086 | 612, 3651 725,1007 24, 284. 0422 5, 600. 8609
E. 175.7194 111.7998 | 179.9613 1.3128 493.4206 | 109. 4666

Note: Characters @~® as in Table 1.



16 .

%* B (AEMHEBELE No. 26

HEMC BEIA oY BT e R € K
EH FEHE REE & ddt #ENd BWEE
&, nEE ETE Bk BZES 2 HEHKS
6 E ol M= R REY FEMS REd
T Aot WTEA YA E BES & A

HFHEHLMS RAMWLLSH, RERSK L BEt
SEE Bl HIRSG R o] F BEA KA &
REER, BEAENY BUEMAM, 2= BELE HE
ot 2 FERT Haks 2

FETAEN Bt AERRY ke T REHEE

Table 4. Phenotypic, genotypic and environmental correlations. Heritability
® @ ® ® ® @ | Heritability

rPh. I

D 1G. | 97.80
rE. 1
rPh. 0.9110 i

@ 1G. 0.9574 i |  85.68
fE. 0.6748 ! ‘
rPh. 0.9133 0.9411 ;

@ 1G. 0.9644 0.9723 | 973
tE. 0.1211 0.7076 1

_tPh.|  0.6255 0.5642 0.5728 |

@ 1G. 0.8034 0. 859 0.7440 | 61.66
tE. 0. 0394 —0.2442 0. 0540 \
rPh. 0.9179 0.8681 0.8759 0. 6094 }

® 16G. 0.9347 0.9423 0.9090 0.7849 | 94.50
tE. 0. 3589 0.3077 0.5343 0.1080 i
rPh. 0.9900 0.9057 0.9033 0. 6088 0.9199 | |

® 1G. 0.9936 0. 9826 0.9480 0.7872 0.9253 | | 96.56
tE. 0.5973 0.2322 0.2173 0. 0081 0.6724 | 1
rPh. 0.9016 0.7998 0.8152 0.5353 0.7550 |  0.8911

@ 1G. 0.9555 . 0.9279 0.9111 0. 7576 0.8194 0.9615 84.72
tE. 0.4578 . 0.0753 0.2098 —0. 0041 0.1624 = 0.2344

Note: Characters M~® as in Table 1.
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Fig. 1. Note: @~® are Character &~®.
@+ +-culm-volume of bamloo.
Piyeer oo path-coefficient from character @ to volume.
rig---+-genctypic  correlation coefficient between
character O and @.
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and indirect effects

RH R REE r= 0.9555
Direct effect P, = 0.40434
Indirect effect r12P9,=—0.01768

ri3P3 = 0.09289
ruPyp=0.05779
risPs, = —0.54226
r16Pev=0.96092

HENBRUTES r= 0.9279
D. e. Py,=—(.01847
Ind. e. rizPuw=0.38695

rasP3.= 0.09366
ruaPs= 0.06189
ro5Ps, = —0. 54632
raePer= 0.95029

HRMEHE T r=0.9111
D.e. Py, = 0.09636
Ind. e. riaPe=0.38978

rmP‘zn:—O. 01795
r3sPsy = 0.05355
7‘35P5v: —0.52718
raePe:,-’—‘ 0 91645
B1IEY HFo5kAA 2x vigzol MEHKILE

Y BEEYRT RTERCEREAEN r=0 9615 EEY
R Po,=0.96672) = BomE L (GR{ERA ~=0.9555: B
#E Pr=0.40434) 9 “HEC A% 29 MBEHRR
’ RETELS WRERC 2+ 2 dfoz2 A,
TR, B wTE IFez Yebsto
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5 B
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%ﬁ'—-ﬁﬁﬁmTﬁ r= 0.7576
Direct effect Py= 0.07197
Indirect effect riP,=  0.32469

rauP2=—0.01588
raPs= 0.07169
resPse=—0. 45527
reePsu= 0.76081

P RR M R BT r= 0.8194
D.C. e. Ps,=—0.57996
Ind. e. risPi,= 0.37806

rasPo,=—0.01740
rasPgo=0.08759
risPye= 0.05650
TsBPev—_— 0.89422

TREMEHEETER r= 0.9615
D.e. Ps.=  0.96672
Ind. e. rieP1,= 0.40191

re6Pz0=—0. 01816
r33P3;v= 0.09135
rieP= 0.05664
7‘56P5v= —0. 53646
= BEMMel 7H BRI EET kY MEA B

ﬁ] Bige b #EHch oSl HRARKELS
WREA kel EHE Aol oz EREEH
BAE R fKketd RED S wets AEHRY
Es e MEEMC S MERMGRT e HB
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BHRd gEde MEEHY FHERS @8 ¥K
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9 Aoz EHE gz MEHR HE ME
fi(weight) RS BIIERS & KNE fEEel =
3l A X W
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