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Studies on Productive Characteristics of Sugi (Cryptomeria

japonica) Stands of Cuttings (1)

Difference of growth and light penetration in the

crown of several cultivars

Katsura WATANABE and Yoshihiko IMON

Summary: This paper deals with the comparative analysis of the growth of six Sugi cultivars (Kumotooshi,
obiaka, kijin, Aoshimaarakawa, Urasebaru and Akaba) at ten years old in the experimental forest. Relative
light intensity was measured at several points out side and within the crowns, and then the productive
structure analysis was carred out by the stratified clip technique. The results were as follows:

1) The differences among six cultivars about height growth were recognized. Concerning volume increment,
cultivars Kumotooshi and obiaka were superior to cultivars kijin, Aoshimaarakawa and Akaba.

2) Kumotooshi and Obiaka which had large standing crop had large leaf weight too. Light pentration
of Kumotooshi and Obiaka was superior to that of Aoshimaarakawa, Kijin. Akaba and Urasebaru with
small leaf weight. There was positive correlation between dry weight of leaves and annual increment
of stem, and then there was negative correlation between annual increment of stem and extinction
coefficient. The cultivars with low value of extinction coefficient were penetrated by the light to the
base of canopy, consequently leaf dry weight became more abundant and net production increased.

3) Leaf efficiency of Kumotooshi and Obiaka with large standing crop was low and that of kijin and
Aoshimaarakawa with small standing crop was high. However, the net production of the former cultivars
was high, for the reasons that gross leaves of the formers was more abundant than the latters and
light penetration of the formers was superior to the latters.

4) Specific gravities of oven-dried stem of six cultivars were almost same each other.

E 5 2XFEASENIL, JEMYL, FETH, XV, TAL2TIAT7, 77k, TH/D 6
HOL0FEDKT MR E L, BB 5 SBEOLERBITEIT 72,

*  H@iEEsk  University Forest



1) BEEEICOVWTIE, 7F A Yi3Mho 5 BEICE P SERFR WV,

©2) MHERIEOWTE, ZEMALDOUTAETAHTCNT WS, TAYST AT, XV, THROH
BN —T RN 727 5O EDBICIIEI RO b7z,

(3) BEBOEEREEICOWTIE, EEFTCHUBORERYFEZVI T Y, AETHEIERDL S, £RD
BTV B 4 BREICBAREDBBYT ST, EE L EFERROMICIE, EOMHMI S, FRHH
2B LD WBOEERI A L, SEEREEBRK(K) BEDOBEFRICH Y, BAAE(K ) hIne
KDBBHFTCNTREITREREFEL, WHEEEIGHRTIINLEDLN S,

) BOBMAERER, FEOBWIE LAY, FETHRIVY, THI2T I TIRBAIE W, BATE
ﬁ%homiﬁﬁu,#VV,TﬁVVT?ﬁvmﬁﬁ7%bﬁv,1ETﬁi0kéwﬁ,éwm$ﬁhtow
Tu,7%F19,167ﬁ®ﬁﬁk§h@u,Eﬂ%ﬁ?%é%ﬁﬁﬁké<%mﬁﬁﬁf¢nfwétmtﬁ
bh b,

(5) BMOMELEICOWTIE, 6REEICIHIZEAYZRZRDbNE v, BAOHEKI LOLER, THIE
ENEL EBIZWIRONKELS K- TW B,

I ¥ A » &

BB F T BT 5 R E M, B, EAEBICE 2B, RIS & BEMIZIENDZ v, HAH
RBERICIZ D B AARENEEL S L, L0 T CRLEHMRORIRE 20BEIEIN L, 2ENRETHD 61
72 2 FEERBLBINEEERE, TTI0ERRRAL, UHFITE VT D T4RIKERE SRS N, £O—I3H
kom—2 L LT, 72, DEA/u— LKL P BEOEEEAL LT, RBREKD 5 I3 &K
DRI N T WS, 7, —HBICMFICB VTR, &< 25 XX0FAEKIITLN, ThHFARMER,
RWHHIC L b 2 OREICBT 2 2R LTWT, ZRH0REOHEML, TTICHIBERLNICL
STWB DD EN, ZHSIUNME TCRIKER I NSNS b, —8WIZT TICLHF IC b HEAI N T—HOH
TR LURIF R LN, SHSEAINGE, RKSNIOEEE 7 o— oot £RE, PR
FOMUE R, SEEICH T 2R, EMEOEEIEROMBEL Y, B EOMEEM LT 5 23T,
N LEHED LBIRNT, T2, MER I D— L 2 ETW L Or0iFAREE AW LKERRE, ToBRELNL
F, @B EFOSMORE, BHMICET2EEREL Y 2WLPICT 5 2 L EKEFICBETH S,

ST, TTRYUMEICEAZINT VS X FIFRGEROERICO W TR 21T > 72, TR HFARME,
BB EERMERL), ERICHILIDBEIHS, CNLDBEICOW T, BENLAREEN, ER
BIUZoSHRR, ZHICE L% XOWMEEIEZ bh, BEROERENA H=XLeBMTHITI3ING
COWTORHBETH 5, 23T, RFEIRICBOTRIEEKLERRER L LT, N ORER L R X
KRR BB RIZHEME & 7 O HBIEICHN T 2 BISHENERICOWT, ERFEMICER L Ty 2 RBHOL104
EZ XM EMEE L, WEERSOSHFTE£HVLNTWARINIIEZBALT, &FEOERR, 1% %,
BAOESY, ERBIVZ0SHER, BERLEE, BOMEHE, ERLERR L OBMER, ARE LR
BOBUREIC DWW TRE 247 - 72,

I #EEIUBERE

MELE LTHW ML, SEENERIRRE LTERL T3, AXREHFERB ) B, 19704 3 AAR¥E
EEKICRE L SNRBBRVENRBN ) D 6 REOKDI TH b, &L, 7EMFY, FETH, IV
v, TALRT 547, 95NN, THD6BETHY, 10EEOKTTH S, RO, WK UEHR
DHFEZEZOWTIE, TTIRHED DY NTWENTHEMT 2, ERDBCE, XEH»LRF L T CBA,
DO BT H 5KTEM, BHEM, BERESEHN—FETHDLILHPVRETH LY, IORERMIT, kb, RHERA
¥, BELIFE—THHHMLIZITHELW,

HEARIZ, BAFEORERL D IZTEERNL L OREHME 2 RO OFH2AREEE L7z, 19794128, FEbR12A



122\, #dEEEENSE %2, tE»S 0.2m, 1.2m, 2.2m:eeer &1 mT XA BREE & BIE L7z, H
ElL, M7 CREHBERSP I —TIRR A L2, AMBERER BRRIETY SEE L, $EiE 0.2
m, 1.2m, 2.2m-eer EImIEICYINEEL, BERBICEINIR, & E2ZIhFhIMLTEERZHZELL,
Lo T, BALFICHLG > T T ZOMEIFET IRICLWME TN T W5, L EDOXBIII, 2 F4H (B
B) $T2E (FMLBE) A% LT, 3FEEBLERBREAL LA, 8, B BERELLFNWLEBOOORE LR
BHIRY, EEFERDL, TLICERBOBRY» LES 1 mBICHRZI) BHEREERRE RO,

I BRIUEE

1. ERENERDLEE
FERICOWT, BBRIBICL > TROLEERERZ, -1, 2, 3RUE-1IRT,

(m) (cm)

15 A KUMOTOOSHI
(x107 m*) ® OBIAKA
® KIJIN
® AOSHIMAARAKAWA
A URASEBARU
O AKABA

A KUMOTOOSHI

B OBIAKA

® KIJIN

@ AOSHIMAARAKAWA
4 URASEBARU
O AKABA

A KUMOTOOSHI

@ OBIAKA

® KIJIN

@ AOSHIMAARAKAWA
A& URASEBARU

O AKABA

4
5 10 5 10 [3
(year) (year) (year)
K-1 H&EER K-2 MESERER M—-3 MEER
Fig. — 1 Height growth Fig.—2 Growth of D.B.H. Fig.—3 Volume increment

-1 #%, MEER HAER SHFEESL
Table 1 Height, diameter at breast height, standing crop and percentage of the each organ to the total weight

Height | D+B+-H | Branches Leaves Stem Total
(m) (cm) (kg) (kg) (kg) (kg)
Kufnotooshi A—-14 6.6 7.9 1.04 ( 9.4)| 5.26 (47.2)| 4.82 (43.4)| 11.16 (100)
9 6.7 7.0 0.84 ( 8.1)| 5.02 (48.3)| 4.54 (43.6)| 10.40 (100)
Obiaka C—14 4.9 5.6 0.48 ( 8.0)| 2.91 (48.3)| 2.63 (43.7)| 6.02 (100)
29 4.9 7.4 | 1.00 ( 9.9)| 4.72 (46.8)| 4.36 (43.3)| 10.08 (100)
Kijin G-20 5.6 5.8 0.43 ( 7.8)| 2.46 (44.5)| 2.64 (47.7)| 5.53 (100)
22 5.7 6.0 | 0.41 ( 8.6)| 1.85 (38.6)| 2.53 (52.8)| 4.79 (100)
Aoshima-arakawa H-8 5.3 6.4 0.83 (10.8)| 3.69 (48.2)| 3.14 (41.0)| 7.66 (100)
27 5.3 5.6 0.36 ( 7.8)| 1.99 (43.4)| 2.24 (48.8)| 4.59 (100)
Urasebaru K-—16 4.5 5.1 0.51 (11.2)] 2.29 (50.2)| 1.76 (38.6)| 4.56 (100)
29 4.6 4.9 0.43 (10.0)| 2.15 (49.9)| 1.73 (40.1)| 4.31 (100)
Akaba L~5 4.7 5.5 1.24 (15.7)| 3.93 (49.6)| 2.75 (34.7)| 7.92 (100)
20 5.0 5.4 0.83 (13.2)| 2.88 (45.8)| 2.58 (41.0)| 6.29 (100)
( ) Percentage of the each organ to the total weight
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Fig.—7 Relation between relative light intensity within the crowns and cumulative weight of dry leaves
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Table 2 Extinction coefficient and correlation coefficient

Between the crowns Within the crowns

! r K’ r
Kumotooski —0.5881 —0.9770 —0.6381 —0.9169
Obiaka —=0.6938 —0.9656 ~0.7274 —0.9290
kijin —1.,5142 —0.7856 —1.7955 —0.8372
Aoshima-arakawa —0.9002 —0.8507 ~1.0121 —0.8757
Urasebaru —1.1507 —0.9931 —1.4938 —0.9622
Akaba —0.7982 —0.9397 —0.9018 —0.8862
K’ : Extinction coefficient r . Correlation coefficient
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Table 3. Annual increment, gross increment, oven-dried weight of leaves, specific gravity of oven-dried stem,
leaf efficiency, and extinction coefficient (K')

Annual increment | Gross increment g‘eligll:j;;?gavw Specific Leaf Extinction
AV AW A% W _ efficiency m»
(m?)  (kg) (m?) (kg) (kg)L gravity AW, /W L | coefficient
Kumotooshi A-5|4.9%1%"  1.514|15.2%1" 4.698| 5.261 0.3091 0.2877 | —0.6381
9 [4.9X17  1.617 | 13.9™%" 4,587 |  5.617 0.3300 0.3223
Obiaka ~ C-4 3.0 1,057 | 7.3%1" 2.572| 2.907 0.3524 0.3636 | —0.7274
29| 4.7717 1,620 | 12.8"% 4.412| 4.718 0.3447 0.3433
Kijin G-20{3.97" 1.231| 8.2%1" 2.588| 2.458 0.3157 0.5008 | —1.7955
22(3.6%17  1.088| 8.6°'"" 2.599| 1.845 0.3023 0.5897
Aoshima-arakawa i-8| 4.9' " 1.561 | 9.9X1" 3.155|  3.693 0.3187 0.4226 | —1.0121
2 3.3%1 1.055 | 7.4°%" 2.366| 1.993 0.3198 0.5293
Urasebaru K-16/1.9%1"  0.592| 5.7%1° 1.778| 2.287 0.3120 0.2588 | —1.4938
2{2:2*7" 0725 5.2 Ana 2158 0.3296 0.3367
Akaba L-5{2.51"  0.948 | 7.7%1" 2.922 3.931 0.3795 0.2411 —0.9018
20)2.2°77 0.800 | 7.0°1° 2.545| 2.880 0.3637 0.2777
4) BMOMIILE

F—3ITRTLHIC6 MEDORHMOME LTI, B/MMIFPr0.3023%0 LHKIZT 47300.3795 TZFNEIX0.0772
EFEFEITPIEL, BEALER VLD EREDLNS, BRIZBUTAHBERILOREIR, TBIZENEI LB~V

IZL7A>TKRES L HTW B,

£—4 BRICBTIBROMINLE

Table 4. Specific gravity of oven-dried stem at each stratum

(F&—-4)

Stratum
: 0.2—1.2|1.2—2.2(2.2—3.2|3.2—4.2|4.2—5.2|5.2—6.2| Mean
Cultivar

Kumotooshi A—-5 0.3118 | 0.3228 | 0.3131 | 0.2637 | 0.3342 0.3091
9 0.2992 | 0.3341 | 0.3588 | 0.3331 | 0.3250 0.3300

Obiaka C—14 0.3421 | 0.3531 | 0.3545 | 0.3600 0.3524
29 0.3105 | 0.3513 | 0.3350 | 0.3820 0.3447

Kijin G—20 0.2941 | 0.2492 | 0.3780 | 0.3416 0.3157
22 0.2877 | 0.2764 | 0.3171 | 0.3283 0.3023

Aoshima-arakawa H-38 0.2904 | 0.3173 | 0.3256 | 0.3416 0.3187
27 0.2860 | 0.3100 | 0.2675 | 0.4160 0.3198

Urasebaru K—16 0.2916 | 0.3000 | 0.3066 | 0.3500 0.3120
29 0.3159 | 0.3268 | 0.3462 0.3296

Akada L—-5 0.3806 | 0.3850 | 0.3866 | 0.3660 0.3795
20 0.3383 | 0.3576 | 0.3790 | 0.3800 0.3637
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