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Developmental Changes of Cambial Initials and Their Derivative
Cells in the Trunk of Diospyros kaki THUNB. and Firmiana simplex
W.F. WIGHT in Relation to Girth Increase
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(Department of Biology, Chonju Woosuk University, Chonju
and Department of Biology, Chonbuk National University, Chonju)

ABSTRACT

This study has been conducted to investigate the developmental changes of cambial initials
and their derivatives in relation to the growing girth of tree in Diospyros kaki and Firmiana simplex.
In D. Kaki and F. simplex with typical storeyed cambium, increase in the girth of camium occurred
by radial anticlinal division in general, however occasionally the increase was companied by pseudo-
transverse division. The length of fusiform initials, vessel member, and sieve tube member remai-
ned relatively constant throughout the secondary growth but that of fiber showed general tendancy
to increase with growing girth of tree. During the girth increase of tree, height and number of
ray remained constant in D. kaki, however in F. simplex, height of ray markedly decreased while
the number of ray per unit area more or less increased. The secondary ray was originated from
the segmentation or division of the side or end of fusiform initials.

W

HEER e Fibins JEEER MaEe) e
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Table 1-1. Changes in the size of cambial initials in Diospyros kaki trunk in relation lo circumference increase

Ray initials (No. of cell)

Circumference Fusiform initials (um)

(cm) Length Diameter Gabled end Height Width Number*

1 300.3£ 31.0 147+ 2.3 364+58 11.0+ 21 1.3+038 224+ 1.6

4 3115+ 33.0 219+ 3.0 405£ 9.1 131+ 256 2109 221+ 28

8 311.0£29.2 255+ 39 404+52 141+ 14 23108 204+22

20 302.0£29.6 261+ 28 396153 104+ 34 23+07 224+ 24

40 309.2+ 30.5 26.8£ 3.9 42763 11.3+ 2.1 24108 22028

60 318.41% 26.0 261+ 3.3 456+ 6.1 11.6x+ 3.5 25206 216t 16

80 3120+ 31.0 273129 38.3+43 115+ 3.9 26+0.7 232+ 1.8

*The number of ray initials per unit area in tangential section.

Table 1-2. Changes in the size of cambial initials in Firmiana simplex trunk in relation to circumference inc-

rease
Circumference Fusiform initials (um) Ray initials (No. of cell)

o Length Diameter Gabled end Height Width Number*

1 22141 19.3 139+ 25 253+ 3.3 64.2+ 34 41x£09 102+ 16

4 230.1+ 247 149+ 18 251+ 41 574+ 4.5 4.0+16 9.7+ 2.0

3 232.8+23.1 154+ 14 291+ 80 52.2+ 3.8 43+t 26 9.7+ 1.8
20 213.8+19.6 223+ 25 240+ 4.8 446+ 3.6 51+ 14 14.6+ 4.0
40 217.5+ 18.7 188£25 247+ 5.0 34.3+ 44 85120 191+ 3.2
60 2248+ 21.6 185+ 2.6 235f 64 285 5.6 7.3+£22 16.3+ 1.8
80 226.7+ 184 229120 26.9+ 5.0 383149 6.8 2.3 143+ 16

*The number of ray initials per unit area in tangential section.

Rz ARE3F 27171 vsd AR fEEiiee
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Table 2-1. Size variation of xylem elements in Diospyros kaki trunk in relation to circumference

Circumference of Vessel member (um)

Xylem fiber (um) Xylem ray (No. of cell)

stem axis (cm)

Length Diameter Number® Length Diameter Height Width  Number**

1 29694248 389+ 85 235+27 b21.8+£69.9 124+19 11.5+30 12+03 232+16
4 300.0£ 318 396+ 84 138+11 5617+ 869 13.7+20 134+ 1.3  16X0.6 236+30
8 309.0£ 354 440+ 79 105+06 6365+ 733 145127 11.0+£38 20+08 216+26
20 3043+ 33 464+ 91 13.0+10 693.0+80.8 138+18 112+28 2107 240+36
40 308.6+26.3 490+ 72 115+12 6756 90.8 14.9+ 17 13.3£43 25£0.7 238+28
60 3196+ 306 51.0+113 113+1.1 7145+ 923 122+22 11.7+25  25+0.7 236+32
80 3138+ 340 57.2+140 92+06 8415+ 859 152+21 122423 263207 228+40

*The number of vessel per unit area in transverse section.

**The number of xylem ray per unit area in tangential section.

Table 2-2. Size variation of xylem elements in Firmigna stmplex trunk in relation to circumference

Circumference of Vessel member (um)

Xylem fiber (um) Xylem ray (No. of cell)

stem axis (cm)

Length Diameter Number* Length Diameter Height Width  Number**

1 22761251 27.0f 58 458+26 726.0+ 858 5.9+04 632+ 79 43%11 103%£20
4 239.0+38.3 306+ 26 27.9+23 820.0% 1240 9.0+0.7 64.7+105 46+12 9.8+1.2
3 2562+ 319 308+ 36 178+11 956.2+ 1514 9.1%15 632+ 6.7 6318 98%28
20 2474+ 264 465+ 16.1 106+0.8 101574 159.5 11.9+2.3 421+ 45 94+15 107+12
40 2095+ 165 313% 38 84111 9733+ 1485 11.7£23 363+ 36 71+20 11228
60 2254+ 140 340+ 81 82+0. 1046.5+ 107.0 105+ 2.0 333+ 45 68+12 109418
80 22791296 42.1% 4.2 106+09 10804+ 123.2 11.0+2.0 380+ 61 65+12 11.0+24

*The number of vessel per unit area in transverse section.
**The number of xylem ray per unit area in tangential section.

<l [EfEHE BLE el ch(Plate L1, Plate IL1). o) &g+
i E4571e 32 MOEE SR s deyto
L}(Plate 1.2, Plate [1.2), o) 2 S48 (Plate 13,
Plate IL3) o]o}zl= fRiffES) PR R oasx o
e e s B2 deHPlate [4).

A fhEY RisAINES) de]2 2w zhiRel|A 300~
318 pm, W24 213~232 ymo.g E7)2] Tus} =
Zhel web <rke) zlelw glont WiHAow oA sl
MHF = EES elleb(Table 1-1, 1-2). 53+ 455E%
JFimiERae] MEEAR A=S 34317 218 gabled end$]
Aol g oAM= Felle] Frlell BAGle) UASHA &
FEle Aoz Jvehdd 23 3ge) Hese] wy
e DAl BEfM(Plate 15, Plate I14)3) <Fig
REFL(Plate 16, Plate 115)-Z 7}x® = Zo]= 7)o 4]
296~320 um, HWoFollA] 209~256 yme B )2 =4
7kl HAglo] st MiFEs Eelh =a e
2] Aol zh)FelA] 300~320 um, ¥ 2Xxei 220~
224 ym o2 A9 L4stA MEERlch whabd BHEER RS
AR, EEE U e Zel: SelZrlel mAgle)

e LA A7 Wi aEv A iEe S
BEHES Holi= Tem #9felld hi2 o] %9 ok 522 um3}
520 im, ¥ 2.9 7% 726 um=} 621 pmald] ¥]s) 80 cm
T 2o 4% 842 umF 800 pm 22z He=
ol 43 1080 um=} 1180 ymo.2 £7]9 SH7} =71=e
et HAE F71"-e o 5 vk(Table 2-1, 2-2, 3-1, 3-
2).

T IbRel M BhER RisHlRs) rEme A=A
& 27+ 1527 um¥ 25~29 ymo 2 Sifkgsl R
Atole]l E Aole Bola| ershont A HAdxAe
39~57 pme 2 f5EERZ JFraiERaSl Bl 24 o e A
22 velyth =3 e sl Ax g Eisaiel &
FEe AMRAL A7t 1423 um 13~ 14 pm, HAE
9 FAEAL 27~47pme 2 zhiTel Ze fEHo
719 w97t F71Re wet gRAe s 2219 T 4y
He HAES 2ok IR1¢ B kel A By
B SaEE et He%e) lem F9jo zhk 24
Het 460 24 FH7t 27180 oje} zH4Ee] 80cm
el M= 22 979} 1170e) o) sfre] 24 A9
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Table 3-1. Size variation of phloem elements in Diospyros kaki trunk in relation to circumference

Circumference Sieve tube member (um) Phloem fiber (um) Phloem ray (No. of cell)
e Length Diameter Length Diameter Height Width Number*
1 3085+ 494 250X+ 36 5196+ 391 169+25 11.9+23 12102 23.6+ 1.6
4 3000+ 318 262140 5471+ 733 143t 3.1 12.5£ 2.0 1.8+ 04 216+ 2.4
8 3196+ 37.0 279+42 649.0+ 69.1 232+58 14.1+ 2.3 2.3+ 04 2164 24
20 310.0+ 26.1 264+ 3.3 5935+ 802 195*18 133126 22103 224+ 3.2
40 3116+ 229 2744+ 2.9 6305+ 796 18727 12.6=£ 2.8 25204 220+t 3.6
60 320.0+ 24.4 291+ 2.5 646.2+ 730 184+ 24 127+23 2604 232+ 3.2
80 3024+ 240 253+ 3.3 800.0+ 1718 179x26 13.2x 3.6 235+ 28

23103

*The number of phloem ray per unit area in tangential section.

Table 3-2. Size variation of phloem elements in Firmiana simplex trunk in relation to circumference

Circumference Sieve tube member (pm) Phloem fiber (um) Phloem ray (No. of cell)
“n Length Diameter Length Diameter Height Width Number*
1 220.8+ 276 13.0x 1.7 6210% 263 84+ 16 65.0f 124 4.8+ 0.5 105+ 33
4 2240+ 174 153+ 14 8214+ 106.5 7.3+ 16 629+ 12.9 52£20 10.7+ 28
8 219.8+13.6 18.0+20 039.5+ 1365 73+ 18 53.6+ 2.7 461 0.8 9830
20 2229+ 213 239+t 11 1111.1£ 1159 7.8£ 1.6 468+ 35 10.6+1.2 10.6+ 2.7
40 2242+ 156 223+ 3.0 1175.7+£ 1214 84117 381+ 73 124+£23 112118
60 2227+ 12.0 226+£29 11721t 60.2 83+15 357+ 42 110+ 11 11.0+ 1.9
80 2244+ 13.8 235+ 25 1180.9+ 182.1 83+ 12 424+ 6.7 86+ 13 107+24

*The number of phloem ray per unit area in tangential section.

gikel A5 Fo) #4S Jedyc}(Table 2-1, 2-2).
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waran and Conrad, 1982). 133d] #58EW BEiafiae) 2
o7} ZHiE R Bt AR SA HiEEE A RHERSs
& IRMAREel A <kzbe] fdERARe] dolulbxwt HRsRe)
AL B ET Fe)2 Rk fhiRERe] AA
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kRl o1& & dAslA #s A Hejnowicz and Hej-
nowicz, 1958; Evert, 1961; Ghouse and Yunus, 1973;
Ghouse and Hashmi, 1980), Z_H#i4& S<b W] Ed ==
22 (Cumbie, 1963, 1983), =+ Al&He 2 27y
7 %-(Cumbie, 1969a, 1969b) = o FFHEFL] 4143
F7H £ dAsA A chs HE(Cumbie, 1967; But-
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IE SRR, o £ ipdiae] RERER 9 HKEKe
FEE 27 P= A= #HiEs 9 deH(Wilson, 1966;
Ghouse and Igbal, 1977; Igbal and Ghouse, 1983).
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29 Sk ol Aol @bale) T Fraig) Lol
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hivia parviflora B Prosopis spicigera 52 BFaCREFeL =
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712l AR HRES BEEMLE Fsleds ) K
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binia pseudoacacia 2 Balanites aegyptiacas] 73-%-¢F —3
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:
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Ao MG & HEERSTE o2 HmEae eyt
(Hejnowicz and Hejnowicz, 1959; Parameswaran and Co-
nrad, 1982; Beijer, 1927; Chalk et al., 1955; Ghouse and
Hashmi, 1980).
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Ghouse and Hashmi, 1980; @3} %, 1990). =] H#f
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Plate |. Photomicrographs show cambium and vessel member in the stem

bium. X 150. 2: Arrows indicate radial anticlinal division of fusiform initials.

division of fusiform initials.

h of fusiform initials. X150.

%150. 4: Arrow indicates forking end by intrusive growt

9: Arrow indicates origin of new ray initials by division off end of fusiform

5: Typical simple perforation plate. X400. 7

(8), And segmentation of fusiform initials (9). X150.

initials (7), cut off lateral part of fusiform initials
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Plate ||

Plate lI. Photomicrographs show cambium and vessel member in the stem of Firmiana simplex. 1; Typical storeyed
cambium. X 150. 2: Arrow indicates radial anticlinal division of fusiform initials. X 150. 3: Arrow indicates pseudotrans-
verse division of fusiform initials. X 150. 4: Typical simple perforation plate. X400, 5: Alternating pitting pattern

on the lateral wall of vessel member. X400. 6: Arrow indicates splitting of ray initials by intrusive growth of fusiform
initials. X 150. 7-9; Arrow indicates origin of new ray initials by division off end of fusiform initials (7), cut off lateral

part of fusiform initials (8), and segmentation of fusiform initials (9). X150.



