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Studies on the Breeding of the Response to short
photoperiod, Fiber weight, and Qualitative characters
and of the Associations Among these characters in
Kenaf.

Johng Moon Park

Crop Experiment Station, Suwon, Korea

It was shown that the most desirable characters for kenaf are high-fiber weight and moderately early maturity.
Therefore, the objectives of this research on this crop is to find varieties possessing these characteristics.

The experiments covered in this report provided new information relative to segregation, mode of inheritance,
estimate of the number of genes involved in fiber weight and their response to short day length of 10 hours and the
qualitative characters, such as, color of stem, capsule, petiole and shape of leaves. The associations which exist
among these characters are also indicated.

Fiber weight per plant, days to flowering, Stem color, Petiole color, Capsule color, and shape of leaves were
studied in parental, F;. F» and backcross populations of a cross between Dashkent, a low-fiber weight but -early
maturing kenaf variety, and G 3§ F—1, a high-fiber weight but late maturing kenaf variety.

Crosses were made using the varieties, Dashkent and G 38 F—1 as parents. The Dashkent parent had the follow-
ing characteristics: green stems, capsules and petioles and lobed shaped leaves; 105.8234 mean-days to flowering in
the field, and 106.9222 mean-days under 10 hours short day treatment. The other parent, G 38 F—1 had red stems
yellow capsules and red petioles and unlobed shaped leaves; 149.8921 mean-days to flowering in the field, and 62.
3684 mean-days under 10 hours short day treatment. Both of the parents, F1, F2, BC1 (F1 X Dashkent,) and
BC2(F1 X G 38F—1) of the kenaf cross were grown at the Crops Experiment Station, Suwon, Korea in 1965,

Color of stems, petioles and capsules, and shape of leaves were noted to be simply inherited as a single factor.
Red stem color was dominant over green stem color, red petiole color was dominant over green petiole, lobed shaped
leaves were dominant over unlobed shaped leaves and yellow capsules were dominant over green capsule.

It was, also, noted that the factor for color of petiole was linked with the factor for shape of leaf with a 11.9587
percent recombination value, however no interaction or linkage were found among the color of stem and capsule color.

Using Powers partitioning method, theoretical means and frequency distributions for each population, the days to
flowering were calculated with the assumption that two gene pairs were involved. The values obtained fitted the
theoretical values. In general this would indicate that Dashkent and G 38 F—1 were differentiated by two gene
pairs.

Heritability values were calculated as the percent of additive genetic variance to total variance, Heritability valye
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of days to flowering, 89.5% in the broad sense and 79.91% in the narrow sense, indicated that the sele:tion for
this character would be effective in relatively early generations.

Particularly, high positive correlations were found between days to flowering and the color of petioles and shape
of leaves. However, there was no relation between days to flowering and capsule color nor between these and stem
color. On the basis of the results of this experiment there is evidence that the hereditary factor for shape of leaves
and the color of petioles is linked with an effective factor or factors for the characters of days to flowering. The
association was sufficiently close to offer a possible simple and efficient means of selection for moderately carly mat-
uring plants by leaf shape and petiole color selection.

Again using Powers partitioning method the frequency distribution for each population to the fiber weight were
calculated with the assumption that two gene pairs, AaBb, were involved. Both phenotypic and genotypic dominance
were complete. The obtained value did not agree with the theoretical value for F2 and BC1 (F1 X Dasakent.) It
seems that Dashkent and G 38 F—1 were differentiated by two major gene pairs but some the other minor genes are
necessary. It is certain that the hereditary factor for shape of leaves and color of petioles is linked with an effective
factor or factors for fiber weight. Also, high-yielding plants with moderately early maturity were found in the F2
population. Thus, simultaneous selection for high-fiber yield and moderately early maturing plants should he possible
in these populations.

Phenotypic and genotypic correlation coefficients between fiber weight per plant and days to flowering, s:em height
and stem diameter were calculated. In general, genotypic correlations are higher than the phenotypic correlation. The
highest correlation is found between stem height and fiber weight per plant (0.7852 in genotypic and 0.4103 in
phenotypic) and between days to flowering and fiber weight per plant (0.7398 in genotypic and 0.3983 in pheno
typic.) It was also expected that the selection of high stem height and moderately early maturing plants were given

the efficient means of selection for high fiber weight.
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Table. 1 Main characters of the parental varieties

Days to flowering

Color of Shapex Color of Color of Wt. of dry

Variety fiber per 10 hours short 1 1
stem of leaf petiole capsule plant (grams) day treatment| field

Dashkent T LL gg vy 26. 4922 106.9222 105. 8234
green lobed green green

G. 38F—1 RR 1l GG YY 37.1591 62.3784 149. 8921
red unlobed red yellow

% Leaf factor of Leake G. 38F—1 1 0.7720 Dashkent : 2,9416 -
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Table. 2 Segregation progeny and their recombination values for linkage between color of petiole (Gg) and
shape of leaf (LI) in F, and BC; of the kenaf cross, Dashkent X G 38 F—1.

Linkage betweenG and L
Generation . Total Percent of recombination
16 | e | 6 | &
F,(LiGg X LiGg) 292 20 , 18 55 385 11,9566 + 3. 2641
BC(LG/lg X Igllg) 185 31 29 179 424 14.1509-+4. 3250
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Fig. 1 Frequency distribution of days to flowering in
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Fig. 2 Frequency distribution of days to flowering in
" Bj and B; of the kenaf cross, Dashkent x G38F-1
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Table. 3 Estimates of variance components for mean
days to flowering
Item Component Cbserved
VF, +D+ L+ H4E; 173.0279
2VF, D+ LH+-2E 346. 0558
VB, + VB, +D+ +H+2E 207.7934
2V~ (VB,+VB;) +D 138.2624
Non-heritable Ey 22,1842
Estimate of each | D= 276. 5248
components H= 50. 3252
E= 22,1842
E,= 18, 1659
Eg= 20. 6086

2VF —(VBC,+ VBC) 0. 2 5-8] 3HESA. H& RE
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Table. 4 Heritability of days to flowering calculated
by different statistical methods.

Method Heritability
(1) VF—JVP{. VP,
—VF, 89.50
2 VFz—( VB;-F VBZ)
@ VE, 79.91

(1) Burton’s method
(2) Warner’s method
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Table, 5 Estimate of the minimum number of genes
conditioning the expression of character for days to
flowering by different statistical methods of the kenaf
cross, Dashkent X G 38 F—1,

Character Number of genes
Estimate* D) @ (3
Days to flowering 1.79 1.60 1.68

# (1) Calculated using Mather’s method
(2) Calculated using modified Castle-wright formula
(3) Calculated using Burton’s modified Castle-wright
formula

MR MRE FHRTH #ES RIde

=®39] 35S ERg .

DL

4D

(P1—Pp)?
8(VF, — y VP, VP;)

1. Mather ¥ K=

2. Castle-wright % N=

0.25(0.75—h+ 42 (P—P,)?
VE— VF,

#5Kel A 2 upo} o] Mather ol k3t #ie
1.79 g« +} Burton y-& 1.68¢] 9].2.% Castle-wright £
< 160 glet. Llk 3AEA oA o Famrd
HEMe 249 ZRE glovt oA 24 7Y
Luz® GAREEY] RRs e FYRTFHE ogta 44
=g+t

d. MAGEEFEREC HEl BRIEE

Pl Bt MREDHETY FEES Edta &
Wikl BAHE SRMATR HEde HEMY Ty
BE fEsta oA EREREES RilY Safrne &
WEESHE A g Biidulel o] Py Py 2%
o #ETo] Ho MR BENHNE BE-UHT
o FEHfE dol A frAEE (106.922—62.3784)+4
)=11.1368 °l=t. AZHole KEMY BHEEE [
TiglEe MK FHise] =& Ko ndld HES
25 HEA BHEZ wolA 0.1741H = BEs ).
F G38F—17F 7 F EHEAETH AQETd ¥
}A EEe RESZ Aat ae et BIEZT 11.186H
+0.174A =11.31H %A e o2 gt LlLS
FAEzZA £88TFHY PYEE Rsld HFeRd RR
vt SaTae EEEE Lad ast g &
3 (Grand total variance)& st ohgd o] &
Hatg s, & ESEmEEY FHEY Sl B M
%ol Q7w Foll mA ERER y=mrt+bolA ZAZA m
S b & sgabglFH(powers 1942(57)) d7ol 4 y & H#
dar ze FHEel . FiE, Dashkent, G38F 9 F

H{Ee Sws 247 D 1.y \"f]'liL 3 m= Z::';ll

30.3435—10.8737
=m=0.437li g =g b={(y

3. Button & N=

—map)) +2=-16.3021 7 el o] m A b AHE
o] FHe HH SRS WEME HENLED 25
He WA Hemfie A2 A-Eaa g A
& A7l de mot bE Agshel ool HEL &
BETFRY Ao FEE & A9S dehia g
H6RY H3 BAWAE 2l Qein FiHH
EEEE el Be% B5ELES LA
& Fulo} ERMEES e Shepard o H=A B
mehddeh H6RY BB Hel: A%, 1T HHM

— 119 —



itEsg e oA BEMES BEREL A=

PHE%HE 3

) ool7d

=

A
h

e galTn ks Yl g

-

41

#el

~H3dE ¢ 5 At

Bql FimiEet BE

24

7l

L'26'¢ €6 €ELOLI7OT9TL80I 6L 7' L0 10 £60L°S6 0g

L0 9T 6 'S 8L 16 9GLOCI#2I T0L 90T, 9C¥'E 0T 90 £2L5°%8 iy

T'T 2% 28 86 6EI 66T TPT G'SO0EI 1'8 772 TrEvEL iDg

2'9  0'Se L°0T 2'22 S'82 ¥°€2 0°Z1 &°€ 2807 "5 SS¥E 08 2226°90T qqee

0S¢T  0°SZ L0y EST1°82 682 9°9T TS 0T 8¥¥0°G 0S¥V 'SZ ¥86.°96 qgee

0521 0°¢Z L0087V vPI 0°8C 262 0°LT §°S 01 6920°S 989E°GZ ¥829°%6 qqey

0sel  — 97097 L'L1 0'68 682 €21 92 €0 9LES "V 6185 °07 P8LY '¥8 %pﬁw

00°SZ  0°Gg €7 61T 978 S'62 9CT 8 €70 5826 "7 8ETS 07 788V 78 qgey

0$ 21 8% €1298ELULCITE 1996 "€ 808L ST ¥81S"SL qgVV

08 g1 €% S°02S'8EE L 6°LOT €156°¢ L950°CT 787 €L ggey

ez’ ZT 'L 6°87 G'ZE 976 0L67°C L818°0T #8179 GAVY
% % % % % % % % % % % % % % % % % %

Y 'og

jusdzad [ed138109Y T

uonendod ut

OTT 2T 80T 90T 00T 96 ¢6 88 ¥8 08 9. gL 89 %9 09 99

sjued [enpiatpur 103 jusorad ur Bupremop 03 sfep jo uonnquisip £ousnbaiyg S S X ad£jousn

24 P8 mRZEEERY =

&

‘Bupomopy 0} sfep 10y suoye[ndod asay) jJo suonnqInsIp Adusnbolj pue SUBSW

pajenopen pue ¢ pue (I—78¢ 9 X W)%0g ‘(uayyseq X L) 10g jo sedfjousd 10f san[eA [BO[jRI09Y] 9 ‘dqmB],

B0l

Ao 4= a Heterosis ¥ {FHHRE 7

%

9 g Aoz A48 mid KkEd

— 120 —

#:ol &

28 BFe #Ed B

2=

L mENEEE] BT Hatesae «aa pEt

B HMESE FHRTH



89 Eol ==t ool kel JHE Fa ZiEH
BES YT o SAETFH BEEE Y BT
B MM KR —Hels 2 ok ayEa
AR eE WS Mad Aoz YA,

Bl kel Gmiatels} o] {H{ES) Bpimme e H
PEEQ e B, Fe SRasy REasRFdy
W E FEstn Bty BMREY SAREES #
&sd ol F ENREHEI BBEare Hid Midd #
A, 29 HEe (1) Rl SENRES B
BEMNZ FHREES THHEE hedstd o9 R
A BEZEE BEIY.

(2) Feoll A SEREES HiotEmalel #ha ZEmo
TEE S SR RS SRR HRANE By
BENRES BNREERESY S#HE #ESa

3) EE®) L= MRRTHEEHRS KERY B
e fAjMes SHREHAESY HERREE #tdd
wstd et oS SHRKEERE R LY e
A R, e HERG HRCE JWT EEs 319
Mendel #:EMET S8l @4 s . BC1(F X Dask-
kent)] Hffe s PiRE 5 WHEAE1:19 Sk
o AL BC,(FixG 38 F—1)9] HAPES 1:1 9
ZrBELel EAS o

a. FHREHREFY ERE BEF : L9 422 #E
S HWM ROEW (G) 324 A8 FHEEAY
T 856.40748 old 3o MM (gg) 9%SMEMY =T
BBETE A B 74.14298 ol gvt. BCi(Fyx Dashkent)d]
oA FEEE 404 P REEM(G) 1983@EES F
BHTER B 85.74750 Ao ol 206MHALS] i
Wilgg)dl FHMAEH B 73.5340H ol g, Fy BC
(FixDashkent)9] G m 3} gg 742 Ritfel HEIEA
el 9 i /F 101075, 28.7783 o.m4 mo-
MBS HEEC BEEgdd. SERmEES BRE s
TR REE F2ol 4 r=—0.4328%+ BC1(F;x Dashkent)s]
Bol A r=-2.6798+0] v}t olE HHEM] =5 HE
HY MBI = e, o) 4 Soll Amtefo xeas
MBS Hdte Bsiol ety B|ES WEAST. ()

b. SAREEETY ERBET 19 398 2 {EE
WOREA zER (L) 303 AERe] FHELALE
74.6606H vl B3t FEEIZER (1) 95 {BEYS FaBaTE
BH#E 88.5052H ] gek. BCy(Fyx G38IF—1)e] 1o
A AL {EES 385W KE|A BBER (L-) 196 {HERS
BERTEH BT 87.7858H alWl Eieto] 189 [RENS) F5HLE
AN FHUREA T 96.8154H 9| vk Fo2 BC,(Iy
XG38F—1)8] L-my=- [#y9] FEtfdiel FHBEILA Lo
Z t e &% 11.7327H 13.4911A 0284 =% e
o AEE/ BES Y. EHREE Eue] HEG

o] A= Il A r=0.5349%x BCy(FixG 38 F—1)e) 9l
o} 4 r=0.4882¢x0] v}, o] &= WHERIC] =T FEM 8
BRBASR7E BB deb. o] 7 ol BITEML AfEE 4f
EIZEmle] th3td Bzl she BHES BEdd (ED

c. HHREN BET & BEBETF [ 407FES
FHEAo 24 REOK(R) 309EEES FHEILEEHE 84
L2071R el 2 MEaGr) 98{HEES] FHBIIEH B 82.3871
Helgleh. BCi 404 Mz A+ Hew(R) 309EE]
FHPATERHE 84. 20710 2 () 98HS] T
BATEH B 82.3878F Ak, Fo®  BC:(F;x Dashkent)
of oA REKR)F BERGH) FHPIEA LSS
t e Fpoll A 1.1822 BC,(Fy x Dashkent)o] 4 4.0916.2.
2A Folde HEE g dx BCoAe Husksls
Ak 2w GHRES B HRRRANAE L
r=-0.004824 o] MR wolx kotm BC(F
x Dashken)el] 4 & r=—0.0017524 o 4 HEE G2
FEE A ekskeh (ED

d. GAREEENTY GREABT LY 44 @8
HOREM v A FEBR(Y-) SI5MEEBY A&
= 82.8687HOl = MEWF(y) 9HES FHELAY
= 82.8687H°] ¢l BC: 394 $ZS{HeSrh e dE(Y-
192fE88S] FHPE7E A Be 75.2500H °| 2 e HiE(yy)
202 fEBSS] FIEBIEE B 74.1585A 0] ¢ v, F2 BC,
(Fy x Dashkent)ol 9o} 4 HeaPR(Y-)Y e iR Gy
o] TPAEALEEY s Rl A 0.6067 BC(Fx
Dashkent)el] 4 1.22132 24 s} WEEHA ddx
SR REES FRESS] HEEREY YA FRiA=
r=—0.0098524 o] MEMMLA7} wolxl %skm BC
(Fix Dashkent)el] A& r=—0.058424 o4 EBEIER
b BES R e (&)

4. BHERGET SNEWEE Tt HE

HHMEAS she HNEEY ERG M KE HEa
3 BNEES BEE 5 o % HNEEI BlEEALY
Highol B3t MASIY . HEL Wi P ER R
HTot BEE S XMss BERTF4Y] #Haq
A A% 2L HEs #AEsd .

a. BHMEEET ERGEET e 384 HaEe
h REB REIER(G) 284(ALES] THBKELS 36.29
24 grold] H3le] REIEF(ge) 95 EHES] THREE
£ 32.4105 gr. 9%} BCi(FyxDashkent)o] Qo14 414
FEEEL REENG-) 209 FLHREES 33.6
292 gr ¥l Hete] 209 (HEES] HREIER(e2)] FHBME
e 32,6219 gr 9+, Fod  BC,(Fy x Dashkent)2] G-#{
) gg B Bl THEMES %9t EE 44 10,
8859 6.951724 HES HEES) I BiES =K

— 121 —



e RGN E Fol A r=-—0.3155% BCi(Fix
Dashkent)ol] 9o} A r=—0.3321%0] I e}, o] = i HHl
ol =¥ FHEM HMMEI BESd e REERY 8
#Eo| HEERLd FAY Y (FD

b. EiE BT HIEET : [ 397 AN @S
FZHRM ZATER (L-) 301 @B FHMAMET-S 29,1455
gr ol Eate] MEEIEMUDS FiHMMEEL 35.5103 gr.
ol =k, BC,(FixG 38 F~1)o] glol4 F#fEAE 393 A
Bk REA AKWER(L-) 198 HERS) FHPEEL 34,
7955 gr ol®] ¥ishel 195 {EpES] FBEEMUDS THR
HE-S 39.0615 gr o] vk, F, @ BCy(FixG38F—1)9
L-mys)k U me mifd Toggse 29 iy 44
34,4788 gr. 44.5768 gr.o 24 nF EHES HEENR
G BES 2R EEREIAE R4
r=0.5913%% BC,(F1xG 38 F—1)o] 9ol A r=0.5722%*
olgd=t. ol Bl =T HENERWAIT BEsy
o o} A Soll HAERML KB FFHEIER Hatd &
Mol Ao A=k (KD

c. HHERETR XBBET  F,Y 387 FEfd 5
o g A FReF (R-) 292 (AR FiHMueE L 36.1045
grolm e (rr) 95{EEES] FLMEES 34.9211r ©)
siet. BCi 415 fEgEH FREaF(R) 208MEEE T

2. 33,2187 grola k@ Gr) 267 {EMS FHBHE
HE 32.7826 gr ol g vh. Fo9d BC,(FyxDashkent)e] 9]
o 4 eI MEage] FTHREEES ({ie Fol4
3.3186 gr BCi(FixDashkent)ol] 4 2.8843 g- o224 75
TEEsl REs Qo HES Koo FEREDA
€ FE r=—0.004724 #°] HEMBKRT 1o]x] ekgt
i BCy(FyxDashkent)e]l 4= r=—0.054724 o4 48

BRI ER7F e s) A ek sbet. (RT)

d. @HERETFe HReEET Ry 311 f@agq:g;@,

Hie A Hays(y-) 279 H#EY Fougikse

6255 gr ol a MEFER (vy) 92{EHS) ZFﬁﬁ;k&i% 35.
4239 gr ol givk. BCy 410{E88k HeHE (V-) 20288
9] FHEMES 34.7104 grool i BEFHEGY) 208{E
o] TS 33.5505 gr o] gvh. Fp®l BCy(FixDa
shkent)e]] glo] 4 BMEFHE(Y- ) METHE ) Ty
HMiEmEES tffie Fol 4 0.5580 BC;(FixDashkent)o]
A 2.8689 0w A Pyl A HEE/ BESA 2ga
BCioll A HEZE7F ddovt BE HREastd) 81
REel A ol A r=—0.0167 224 Aol IAME
7t wolz] gkgtm BCy(Fix Dashkent)el] 4 & r=—0.120
3 024 o HEMKAA BESA Fas (FD

Table. 7 Coefficient of correlation and regression between each qualitatively inherited character and eazh of
quantitatively inherited characters, days to flowering and fiber weight per plant in the F, popul

ation of the kenaf cross, Dashkent X G 38F—1.

Qualitatively inherited Quantitatively inherited characters .
characters Days to flowering I} Fiber weight per plant
Capsule color
Yellow (Y-) r=—0,0985 sr=0.0490 r=—0,0167 sr=0.0520
Green (y¥) b= —0,1263 t=1,2154 b=—0. 4107 =0, 3209
Stem color
Red (R-) r=—0,0048 sr=0, 0489 r=—0, 0947 sr==0,0510
Green (rr) b=—0.1168 t =0.0966 b=-—0.3367 t=1.3637
Leaf shape
Lobed (Z-) r=—0, 5349** sr=0.0424 r=—0.5913 sr=—0,0405
Unlobed (&) b=—0.8623%* t =121766** b=-—0.8921 1=1z 4938**
Petiole color
Red (G-) r=—0, 4328%* sr=0.0440 r=—0, 3155%* sr==0, 0490
Green (gg) b=—10,9334** t=10.9118%* b= —3. 8822** t=6. 8776

*%  Significant at the 1 percent level.
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Table. 8 Phenotypic and genotypic correlation coefficients between fiber weight per plant and other character
s in the F, generation of Dashkent X G 38 F—1 cross.

Character correlated with Correlation coefficients

fiber weight per plant Phenotypic Genotypic
Plant height 0.4103** 0.7852
Stem diameter —0.1362 —0.2528
Days to flowering 0. 3983** 0,7398

* Significant at the
** Sionificant at the

.05 level of probability
.01 level of probability
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