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Studies on the Productivity and the Productive Structure of the Forests,
III. Comparison between the Productivity of Pinus rigida and of Pinus rigitacda Plantation
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(Department of Botany, College of Natural Sciences, Seoul National University, Seoul)

ABSTRACT

A comparison between the productivity of Pinus rigida which is native in
the Eastern United States, and P. rigitceda which is F, hybrid between P.
rigida and P. taeda, has heen established. For each tree the diameter at breast
height (D) and the height of tree (H) were measured in three years. The stan-
dard saraple trees were felled down and then weighed each organ, From obtained
data the allometric relation between D®H and dry weight of the trunk (Ws),
the branches (W&) and the leaves (W7) of P. rigida were approxmated by

Ws=0.0502 (D*H) °-87

Wa=0. 0065 (D*H) 9%

Wi==0.0447 (D*H) °-5%
and those of P. rigitaeda were approximated by

Ws=0.0522 (D*H) 08

Wo=0.0037 (D*H) 17

Wi=0.0207 (D*H) 06
From the above, the standing crops of above ground of P. rigida were estimated
to be as much as 16.93—34. 35 ton dry matter per ha. and those of P. rigitaeda
were 20.45—45.55 ton per ha. Annual net production was appraised at 8 07—9. 35
ton/ha-yr in P. rigida and at 11.59—13.41 ton/ha-yr in P. rigitaeda (1.0:1.4).
It is assumed that high productivity of P. rigifaede stand compared with F.
rigida was resulted from an increase of the leaf amount with age. Photosynthetic
ability under the saturated light of the current and the old leaves of P. rigida
were respectively 2.62 and 0.06 mg CO;/g. d. wt. -hr and those of P. rigitaeda
were 1.17 and 0.96 mg CO./g.d. wt. -hr. Respiration of the current and the old
leaves at 25°C were 1.00 and 0.90 mg CO./g. d. wt, -hr. in P. rigida and (.90
and 0.45 mg CO./g. d. wt. -hr in P. rigitaeda. It is assumed that photosynthetic
longevity of P. rigitaeda leaves was vigorously maintained longer than that of

P. rigida.
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Fig. 1. Light-photosynthetic curves of P. rigida
and P. rigitaeda with relation to leaf age. Solid
circles are 2 year-old leaves and open ones current
leaves.
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J29 hd g QoA 0.9 mgCO,;, A dalA 0.45 mg
CO% ngvh. olRA2e= ¥et o7 chant i ¢ T4
/3% ¥AEE 34 gz SAY HEE 4 HES
st AE € 4+ . I AR =
B 92 5Fzke] oA EAY vt AL AomH
A},

7148 BEFE G205y A-¢ 1.13—1.23 mg
'CO/g.wt.-hrelw] 98 = A w F&Fa 4% 0.73—
0.83 mgCO, 24 F= 7t 65~74%+} %5kl (Table 1).

2. £ERE

T EEY BEER $44 BREXRA S5/ FiofEd
SEEE V-5 F2h4 1m 714 o = gIEste Monsi und
Saeki (1953)8] whdlel =hul LEHKERE fFET R

“Table 1. Photosynthesis and respiration of leaves
and branches of P, rigida and P. rigiteeda

Kim~—Productivity of Pinus Plantation

o] Fig. 2015k o] fKE HRE AL F 3 4= 7
AA7E A & Aeldl Figed 4 2 #7040
9 RARSE A Mk 1L3m FeliAd A7 F
7hE A wha) HEEEYS] RS gt ddm,
lelvhdanR #HEe 1/2 2ol (AA 2.3~4.3m)d] i
KIEERET Sh=lel da o AedE dof H4 &
EEps -2 EEEEE 29, 236 #ER a4
A2 A8tk Fy A HEEd EFE 4
A Eol slelA KRS HHBEEE §~10%¢ o=
gl ol AL FERe| Aod HKEEYI TS EEEE
£ 2L H0ENT S F—stA BE EA0] del
et

3. RER

w4 ATy BeEEy FEAd5d 2 &
£-2 Table 2] FA g+, =7d&d 9 HEEEE
Li~2em/d s, A8 a5 23L 11~1.4cm
/e EEEES 2dch wE(&, 197044 12~14d
A #H 7 ghad3e Fza7de] 0.3~0.4cmAd qle) H &
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Ws=0. 592(D*H) %87 m
Wb=0. 0065(D*H)*% 2
WiI=0. 0447 (D*H)*5% (3)

P. rigitaeda

Respiration Photosynthesis-
Organ Age mg CO./g.ds mg CO/g.d.
wt. -hr wt. -hr
P, rigida
current 1.00 2.62
Leaves
2~years_ 0.90 0.06
Branches current 1.23 -
2-years 1.13 —
P. rigitaeda
current 0-90 1.17
Leaves
2-years 0.45 0.96
Branches current 0-83 —
2-years 0.73 -
53 P, rigida.
- current leaves
BN old [eaves
43 branch
£
= {1 trunk
@33
23
=
o
Q
£ 13
03

Fig.2. Productive structures of the representative single tree in P. rigida and P. rigitaeda plantations.
F indicated photosynthetic system and C non-photosynthetic one,
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Table 2. Annual changes in DBH (cm) of P. rigida and P. rigitaeda in sample area

P. rigida P. rigitaeda
Plant number
6 years 7 years 8 years 6 years 7 years 8 years

1 6.5 8.4 T 9.2 6.4 80 ' &Y

2 4.8 6.4 17.3 7.2 8.3 9.1

3 6.7 8.3 9.2 8.2 9.4 10.8

4 3.8 5.3 6.5 7.5 8.9 1.2

5 2.9 3.8 4.5 9.1 10. 6 11.9

6 5.7 6.8 7.8 6.7 8.5 10.2

7 5.6 6.2 '6.7 4.9 6.1 7.1

8 9.6 10.8 1.1 6.2 7.2 8.2

9 7.0 8.1 9.2 4.8 6.1 7.3

10 ' 5.3 5.5 6.7 6.5 7.7 8.6

11 5.9 7.3 8.5 5.7 6.8 7.6

12 4.8 5.6 6.5 1.9 2.5 —

13 6.4 7.7 8.9 8.6 9.9 11.0

14 5.0 5.8 6.3 7.3 9.0 10.4

15 7.2 8.6 11.0 3.7 3.9 —

16 7.2 8.0 8.8 9.2 10.7 12.0

17 3.1 4.5 5.6 4.0 4.7 —

18 5.3 6.8 8.1 6.2 7.8 8.5

19 7.2 8.4 9.2 6.1 7.3 8.3

20 7.5 9.6 11.3 8.6 9.7 10.8

21 7.3 8.6 9.9 - — —

22 6.8 7:6 8.8 5.7 7.0 7.8

23 5.9 7.2 7.8 8.4 10.0 11.3

24 7.6 9.0 10.5 11.1 12.5 13.6

25 4.1 5.4 6.4 3.5 4.8 5.3

26 6.5 8.0 9.4 8.8 10.4 11.7

27 7.3 8.8 10.0 7.6 9.4 10-8

28 6.7 8.1 9.5 8.1 9.8 11.0

29 10.0 1.2 12.5 6.7 8.5 10.2

30 7.3 8.6 9.9 6.5 7.8 8.8

31 7.2 8.3 10.1 7.6 9.1 10.7

32 — — — 10. 4 11.0 11.8

mean 6.3 7.5 8.6 7.3 8.4 9.8
7 7] ool Tl A L e HATES st hae] REEO R BE
Ws=10.0522(D*H )-8 (@) gt 28lm L LERe ﬁ#ﬁi(Wt)-,—i— Wi=Ws+ Wb
Wh=0. 0037 (D*H)1-1u7 (5) + Wiz Fagek. o] 59 RS Table 3o F3dg+.
Wi=0. 0207(C2H)0-2s8 (6) 764 FHATkad T W HEFEEL 10.6-21.6
2 gk ton/ha 24 £27~48%9], Whe 31~51%9, Wit 23~
e 18 Hokd) BESE HikdA Qo DHe 8% BmEd 2ged, Ao tanTd Wee 12.3
Al mBERR A Ws, Wo d WIg 3 ~22.8ton/ha®d] 24~20%8), W 20~87%<l, Wie

B 3 maALl 0o BHAS Ws Wo sl WIE &3  40~51%9) MinEE vebdch. o422 Bol Wsst W
— 8 8 —
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Fig. 3. Allometric relation between trunk weight
(Ws) and D*H per tree. These relations are appr-
oximated by BEq. (1) in P. rigide and by Eq,
(4) in P. rigitaeda.
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Fig. 4. Allometric relation between branch weight
(Wh) and D*H per tree. These relations are
approximated by Eq(2) in P, rigida and by Eq.
(5) in P, rigitaeda,

2] M = vhadid A, Wi 23L& Hod
AT £ A& &+ doh o] EEdA - HE
EAER-S 77 dhaub T A & 16. 93—34. 35ton/ha,
7l ¥ PVl A 20.45—45. 55ton/ha® g vh o]
BBRE W8S, 1971 2 1972)9] 21504 /has] WEE
7Ha 12~1434 ¥ 7 b2 B EFEFR 76. 74—
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Fig. 5. Allometric relation between leaf weight
(WI) and D*H per tree. These relations are
approximated by Eq (3) in P. rigida and by Eq
(6) in P, rigitaeda.
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and Madgwick, 1959; Westlake, 1963)e] 4z, P. rad
iata'e 166—304 ton/ha(Will, 1964) % BFE £ A ¢
HEE & 4 g, old dlEe A5 Q& A F
Biige] #hiptelde=s HL g 54-& Aol

4. B el £ER
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Table 3. The standing crops and the productivities of P. rigida and P. rigitaeda
Age Trunk Branches Leaves Terrestrial

(year) (Ws) (W5) (WD (Wt
) P. rigida,

] 6 (te) 10. 60 2.65 3.68 16.93

S o T 7 () 15.70 4.19 5.11 25.00

8 (to) 21.60 6.10 6.63 34-35

Productivity (tr—te) 5.10 1.54 1.43 8.07

(ton/hasyr) (te—tr) 5.90 1.91 1.54 9.35
P. rigitaeda

Standi 6 (te) 12.30 4.19 3.96 20. 45

tanding ¢rop -’

(ton/ha) 7 (ts) 17.40 6.61 8.13 32.14

8 (ts) 22.80 9.35 13.40 45.55

Productivity (tr—te) 5-10 2.32 4.17 11.59

(ton/ha-yr) (ts—ts) 5.40 2.74 5.27 13.41
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A Aeksl Eol 4AHYAT AW LT R
£ vl HASY e =z HEY BRI AN &£ED
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