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Summary

The shallow soil depth and severe rock exposures on the hillslopes in the Kwanak aboretum area
which resulted from the heavy soil erosion have made very poor growth of forest vegetation.
In order to establish the forest vegetation in this area, it is urgent to recover the fertility of soil
and the productivity of existing trees.

For this reason, fertilization experiment (using the briquet compound fertilizer) was conducted
on summer and autumn season in 1983 with the 4 main native species (Pinus densiflora, Pinus
rigida, Juniperus rigida, Rhododendron schlippenbachii) growing on these eroded hillslopes. Result
in 1985 and 1986 of this experiment represented that the fertilization was effective toward both
height and root-collar diameter growth of trees and spring fertilization was, relatively, more effective
than autumn fertilization. It also represented that effects of fertilization to P. rigida were more
than those to other species.

Therefore, besides the engineering methods and afforestation measures for soil erosion control,

rapid establishment of vegetation through conservation and recovery of existing trees by fertilization

is available measures for the rehabilitation of rockily eroded hillslopes like Mt. Kwanak area.
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Table 1. Soil properties of the experiment plots

Depth  Hygro-

<2-m Fraction

Site sﬁgglc Organic pH Total  Available Exchangeable
Texture nitrogen PyOs ™
(cm) (%) . K~ Nat Ca** Mg*
" matter (H0 17. _5) (%) ) (ppm) © (me/100)
Fa 0~15 1.62 1. 190 SL 4.90 0. 041 7.76 0.08 0.03 0.78 0.54
Fe 0~15 1.39 0. 931 SL 4.78 0.075 7.64 0.07 0.03 0.70 0.39
Fs 0~156 1.88 0.931 SL 4. 96 0. 044 8.51 0.10 0.04 0. 84 0.27

Fa: Autumn fertilized plot  Fc: Control plot
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Fig. 1. Growth of sample trees for 3 years after application of briquet compound fertilizer

EolA e et 9 et 22FUF 8 A%
o Hld fEo] BiFstd ol Ex BES HEEI R
w5 9 oH(LSD 1.7381, LSD 2.1843, #7chaiti=
A&V R =3 F),

2) Bimsr By FHRgd =

e HTEY TIEREEE BRE 1XEES 1)
AAA 2 WY HRe o % aA vegrh 53
2REFR Y 3REFEANAN 2 Folst v an, oE
LA Lo BEESS fkel Atz FER K
B Bl EEsY AdAEs HIfERe B
Bol Hdl g wlEs =24 vdebdaE FHE978),
FIE %0972), & £098DY HES —s3H o572
o BEY HE2 #AE=EAdL (LSD 1.1336, LSD

1.4347, RITTEH>HE).
3) WaRR R R e %
7h) e
BERERA QoA BEh £Re =7 ey,
v, =T, 259 Hem 2kEREY IREg
B A= IRERY R 2L HezA frva
v, 2V REIBIEERST  oHE Bl e &
Al vebeh(LSD 3.0105, LSD 3.7833, =7t} &t
F=a S e pEF =2 F),
) BKIERE
PONRIIEE elAl B ERE 2REES 3K
EEAA #fAFdanF, 24, 235F3E, AEl
ez FHMIES 2L EHRoldoy 1kERd vy



AER BEBYE 118 2% 5IH(1986)

¥, Evavt, =35YS, 329 JEFY gkl
ERE Beolx Ad. F gy vhavb ol 2kERE 9 3%
BEAA TR B HEe & Aoz vey
o EEMd = g7y, £F9 LRel =7
FuUE, AEd v HEY BEEE YEW &R
S#R RIFEE 29 (LSD 3.0105, LSD 3.7833,
AU F =yt > 5T =4 %),
) ERIEE

SERRERE A = o] BH4diol stz 5 #
BIEe2 R EFTR Aoz AZE e HIEE 1%
FEAA T v, 7 davt, 2%, =35uF
lHe 2 &9 7ol u R 2E7T a4 (LSD
12771, &WF¥2 e 290 ) 5 gl ok, 2RAERE S} 3k
FEAA LT 2% # g daviol =505 4
A& ERe w3 mEY FEEE 294(QLSD
3.0104, LSD 3.7833, &v}TF=a]r] b} T8> 1e 71
FUF=24). =8 BEAkY AZ 20 HAMY =7
FUF9 LRl urt 24 ez

4) BREG KIRHEY w8 FHRE =

7V & BER £RE W 1kEES 2ol Bl
7L B o EHEEC e =24 etz g
g %avF, A5 A, £ES RUPKE UK
BE, &FEAES IEeo z Jvelvx gz fdrdavie
KEE 9 3KREEANA FHBEIES Y 2 EEEH
o] BE%E 29 H(LSD 1.3558, LSD 1.6689, #HI
FEABFH > BK Jo 66 I = 4 e AEY)

b)) v, =3FURY A4S, RS 2REEY
SRR A FRIPMIE, EHEE, KEKES Hez
By FHRIES KEEIEL mEY FEES R
E5 Qoh(LSD 1.3558, LSD 1.6689, HHIMEIE® >%k
BIMEAE, &b LSD 1.0167, LSD 1.2511, EH#il
RE* > HERAE).

5) MEAEAEA M, WTEMe FHRie £

7B B, B, EHREdA 2% HmEKe #E
2ok BBt & ez veudh ol F MHEMY Ak
o A3 HEEE BEE ZEAYHASD 1.9635,
LSD 2.4850, MIEE*™*>HE). ol LBRel B#d
Figglshel Aboldrl Sl MELRRET EXLERo
SAg ZAolet A A=A, '

6) #im, RrEs HRAERMY FThHREd =

7b) R ERE W 2REEANA s B, K
B, EEIEEY Hez Jelgor 3KEEIANE &
BEEZL K o & EERS el 2 4R
B & AEzvt BESA U

) BIERK HRd dolA 2REEAAE HHE

BE, MERERE, BRUIMAES Mo = eltow 34RO
Ae BIREST SRR 24 vdebdeh ERE
A BHIRETe] I B miEiEe s A B
Eo EEEE n9c(LSD 1.8509, LSD 2.3812, &
FHE IR > Fk A 16 B = 4 e P

7) FEREITEER MR BT, RICESS) st
#%

7b) R, B, EBREEE 2F 2EEd A #SERe
ERol BEEs RIFsIG o 538 BHEEIANE &
B HEEE Yl g oh(LSD 3.9269, LSD 4.9699,
BRICE* > 18D,

b)) FHREIE, KGR, SEIRE A MEN s
EFd IR 2RGEES SKEENAE HEk BE
HA ket

| 2KEEANA BN A BELES o5 Fant

T, &V, 2%, 25U, KRG AE #
gy, 2FUF, aUT, 3%, EHEEAAE
&V, U eV, =50, 229 Jfez &
Ro3 Jgon 3REFNA= 2L 4 FE dehix
o},

o) WG EEDN BTEY fExEs #i g
IS 79 IRt 2REE A s IkEES 72
& AF(LSD 4.0955, FrFauF=aFHE>L )
FUF=EE)E YA 2REENA =3FUF
= oled HEE A Mt o wke St A
HER 2 Ades @7 hat s H#14, %Ki, EmE
E Hom RIS IRELANE F #BfE 57 &
B, &, EHEEY Hez HESz 8L Ho
IR whel B o] £/ Mol & mo
Rog BEpi=,

= AFA AT IREES 7o 2, 3REEANAIE
B, B, SEIEEY Foez dEstn 9ot o S
o HEEe BEHA gy

8) E—fEel Rt HiEHE:N BTERY T
9 =

7D 2RSS SKEEAA 2T, =RF T
WTRe HREGEIE, EHE, KGR ez 48
st Az Frl vt -9 A B K, KW, &R
o Ae FEIES A% 27 chant o 2R &
B HEEE 29 HASD 5.1636, 7] cha i >
AUFHS e A F YR =R F),

MRRE A = IRERANA 23T = 3F T
oluk 5% KA FEEI BER 9 vE 2%k
B 8 3REENAE avF 2 2 davdi g w15
v g S B e S 2 9 oH(LSD 4. 0955,

-

rir



LSD 5.1636, b=y chab B> w g F i =
AF)

9) F—kis] W3 fEAE BiEe FHEE
=

b &s BEEEES 2k 2 3KREEANARE I
NS Biiel W) wh=A ) o) ERiY HEET W
ok

W1 g7 davs, =FEY BEae IRERE
A KEL BN, EHREY MHez £EREIHz doH
87 a8 Bilstns mEHERY RERER
9 BHEXEE #HEAA Fgkch

W) HiR#g IREEd A 2ot BOEES &
IR 5% KEEAA, =othavFe  HFHRNs
B Y EEEEMY SEd EEEs BEddedt
2RER S 3REEAA L F7] hahRate] FHIRE
o BOEIE 2 EEIEERMY BEYd BEXT Bed
A TH(LSD 4.0003, LSD 5.0658, 7 M E+*> Fk K
JE=4E ).

LB Al vhelyd HEREEE SREEAA S FHR HE
L fead 2 IR MMl £Re K
) H & MRS BEdH, EREsA ge A9
$EEASA 2T, SA%aE, =35, 2
%o MEale wd fEE We AL dodsuy, &
UE, w3 FUFE, 2ZF JHez Ho] fJ] eyt
9 A MRl 9% EEEAHES fifEe s 2
58 BHERAEC] wld] HHMEY RS 2fife=z
ad dehvdz g 52 s BRAHREE 2
el gl whel T 28 ¥ LS 988
A A3kt

2V, =7k3URe Ay FkRe #35 £
A delAzm, BrfERd Aod5s KRS BE
7 REsre HEMEN A HEYE T 3e HEs 2o
Z ok, Foz BEW, WEFMG, £RBADE
ol RSl 2ok Be WS i o MiHedck 2 A
o282 B

#®

=

hEfEdol W3 TRt FikEES EFol A3
HEE e STESRENE RS FREES
S8 BEN DEHITERE MIBRE ks T
8 g-RERA BEBES 2T, #7 e,
Lk, AR AE WAE ERESINE S fn
ABs BWHT e &Rz Fe <R &me o
&t 2w

TEEURESY BREE S8 Kbl

1. 9ubd o2 MERuRsHel FRfRel A B R
Egel del LRSS 3RS MIEBROUMIER
ERE AR BE= Ao

2. HHIMIE MEEEED AL %EE BIEE
2REENA = EHBE WA £ 109%, 7)Y
2V 173%, =74FU5F 117%, 2% 2600%2 i
A IREENANE 2T 108%, HrldavF
182%, =7bF5 105%, AZ 221%= #7) ekt
uto] st A& veldld RTEAd Ad A=
2RERE 2V 120%, 7] b F 164%, =73F
UF 135%, B 120%01Q 9, SHEEAdE £
114%, =7 &5 157%, w2515 130%, A%
137% 2 & Fwto] Hpste EEE rebllch BKEAKG
e #Ee B == 409 £RE nolx YUk

3. WEEpIE B a2 KR R
Mol Hel =t BEMNT Aoz Vet

4. fb GEEEREC k3 7] ctav T i) o9
ERIBAEEN & A22 Y
5 @A HFES HELME EEHLE 994
MU S B3 WK Hke s Hfo FR

BEARAEDY FEF L £ENOES 428 &
Ao, oleldt it @ HA PEEEEM G 2
Woest ksl m 2 A BEFRORERAY Hiks HEWN
2 #RAE # d& Aoz 2

lo rfo e b rfr

50 A T R

1. #ZHEE, MEOA 1975 BEREARY BEd 94E
B KIBHE F3 . REEEBEE.
6:29-34,

2. BEG, FSE, EAH TERE FRE 1%
TEMARMEA Rl Bfes 53
BAb{Ragel RS W9(l). A&k @EyE &
94, No. 2-1:7-13.

3. ZFE, &, KHEE 1978 WER HEXS
o] #ikd &£E 2 BA/RK WA HE BEE
HEB@FE. 38:46-54.

4. ZE5pE. 1983, FuIAY A BRERAY o &,
A7, No. 208. 'pp.80-84. A3 = FF3,

5. &, SFEh, HHEIE, HEE, HEE 18L
e MR R Es. ML 28:175-185.

6. &k, HEE, HEE, RUR 28F, B8
1983, FAVE, QEAZE D JAA G Hhakk
HEA R E. HERAE. 30:131-152.

7. ERENJL. 1975, REEEMREE. IEF%E. p 434



8. BFIAL. 1977. |k AETEIEE S BB E Rk, %

10.

11

12.

13.

14.

15.

ALk MBS #1142 258 HIH(1986)

BBt 34:15-20

B 1982 AYZERAE AT 4LA Au. 4
¥, No. 199. pp.38-43. Ag=FE3],

N, &BH. 1978, 359 RFEHel skt m
o W3 BEEMEEY EEKESHA FD B
(1), BEKESEE 37:41-56
HBEE, 1980. AhE mPEIH
175. pp. 64-67. AP ZFF 43,
HIEEE, 1981, A v e k=], ¥, No. 184. pp.
60-64. @ =xgFo}3).

FESFR. 1978, BOR—E ok, RSk E A%
BT. p.31.

FRRSFR, YR 1972, KHILESHKIC BT 3 %
¥R FRAEARFE 7:11-12

BA RS HREAS. 1976 2 ko JEn
F. HkLHEEE. 90:9.

Ak, No.

17.

18.

19.

20.

21.

22.

eRg. 1962, A ¥iEHiic B R OME. 13
[E AR A e ek i g, 3741

WmaL, KEBRF. 1966, BEFLEAEKRC BT 3 X
¥, b/ ¥R HARRHHL. 191:115-
136. )

TTHEL, KE%HBF], 1968, X 7 5hEHMEIERS. B
AW, 216:75-97.

THEL, KERF 1972, SEILUBEHKIC BT 52
F M O IER (5 2 BIFFERE). HHRFEWE.
248:1-13.

TMHEEL, FERK. 1962. 77V ic¥ET 50083
BROWIOSIE. HikEE 44:1364-366.

Mayhead, G.]J. 1976. Forest fertilizing in Great
Britain. The Fertilizer Society. London. p. 13.
Wilde, S.A., G.K. Voigt, and J.G. Iyer. 1972
Soil and plant analysis for tree culture. Oxford
& IBH Pub. Co., New Delhi. 172p.



