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Foreword
The Project of the Improved Slash Pine and Loblolly Pine Seed Or-
chards (Project Number: CPR/ 91/ 153) is assisted by United Natios De-
velopment Programme (UNDP) .It has executed since 1993. With the
organization from CPR/ 91/ 183 Projiect office and efforf from the in-
volved units. we have achieved to a great deal in the research of

slash and loblolly pine improvement and its relative field in the im-
plement term (1993~1997) . All of them should be of great value for

slash and loblolly pine development of forest genetics and breeding

in future. We have compiled this book - {(collected Papers of Slash
and Loblolly Pine .} forall issued - and - wrote Papers in the estimat-

ed term in order to introduce reserch achievement of the project to
you . It wouldbe a valuable book for research.teaching as well as

production practice.

CPR/91/153 Project Office
Guangzhou June 1997
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KAERA B B TR E -
S MEK A K BRL HEE K F

WE XM PAEREHRERRRET T HHNGKIEE, ZREW XRAHARER
S5#BHERREE, REESHBEEMX, B54REBERAEX. REAARGEKERE
., H1/SULEERMKRR, b, EHRETHITHMTTES LERRENERRROF M, URE
HA S5 BE 1 IR A9 R -

X JER. EFEFRME. T—EEx. FREE, BIEED

HaERTFANE, RstREREERfmEtEe, MMERTERKES, EFHER
REME—N (D1.5R) THEEFRTFERBERE, UEkRLFARFRUEHERBRAS, )
BERBEGEmEKT. St XREFHHERERER, Bit, ERATHROER—HEUR
wRd, EEHERFRUERIFLOFRT. FRARKRNT THEBEEFH —RES NS,
ARERHTFERABEREMERERFFRSH-

1AL DL

RIeH T EHIEEARLIREH (21°25'N, 110°15S’E). BERRFSELY, FEHSRR
22.8°C, HMKE-1.4°C, KF 10°C & REAE 356d A £ FFHEHE 1175mm. FEHH*
WEEE 82% . EHBRATE 1846-1h, A, LHEARBARYEL, tE Im UL, tHAENRE
B0.543%, £8 0.25%, 28%0.016%, 28 0.183%,,H{EH 5.4, T BB AP E (Eriachne
palleseens R. BR.) . #i&%R(Rhodomyrtus tomentosa (Air. ) Hassk.) %,

2 BiM#E

SR B A IIEFN(Pinus taeda L.) BEBHERFHFIHT NG, 88-1Z 12 SREEBEIER
MrEMTERMLR; 8- 13E 25 S HMEXTHBFTRANFTF; 88-2FE 2 S HMILEHR
BHATBTE WA F: 88-27 EN S HEBEERIHGRMFETF (PEABREKARE). 85
~1SE 18 S LMMEET (1985 FRE). MEE 34N (CK,. CK,, CK; 55 5 8% H W E

H’*E‘#Egﬁgﬁ) GIUEHT, Ak (ERRLAE T 510642); BRA, HEER (CREESBEHLKEE) HE (7
e ABITE LH BRESHEOUEREN--H54. T, GRE. A B, T, BEHSEES N oI iE
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B WAL SR 5 M5 BRI 1985 FHEEHONEEHM).
3 KEE5WREHE

3.1 #HHRAB

1988 % 1 AilFh, H3NEEMNELXATH,
3.2 #HKR

1988 453 f 25 H#kM, HESHES ¥4, RAMEUEL KA, 5~6 iTR/IK, &
H2-6%, CK 5CK, HREXMEB (51 4 CKs)o BEHE 2.75m ¥ 2.75m, L5 # BT 4
B% 4 (Ercalyptus exserta F. Muell . ); P2 BEHEAK S0cm x 50em X 40cm, & 7T 250g 2
PR R AE,

BEXFHESAFE. BFOERE. 0. BB SERANS.
3.3 RitHr A

% R Harcher ﬂfJZKiFEi (Performance Level Analysis)("2], 77 2 4047 . LSD B #1483 40 #7131
BB THRE,

(1) KPEMERE. L= [ (M+2SD-MP) / (4SD)] x 100

2 M=MP+2SD B, 4L, =100; M, <MP-2SD ff, 4 L,=0.
AFL. M, MP F1SD 455 i KAEH i K F 484 FEEM LB & THE StRrn .

MF; = (4MS ~1M;) /100 + MT - 2MS
A MF,, LM, MT 5 MS 451 % i XESHMEANERTHESESH . BT ESRMERE.
DG, = (MF/CK-1) x 100

DG A5 CK W T i REMWK LA HSE

(2) METERRBAKX T= (MF-CK) /SE SE; =i KEMIRHEIR (3) Bt H58EH
El;:[-l]

B EiRIES h%=m_+“f§;(ffgm >

+

VB M T ERKRIT . MRMFHEHRY. K= (NSK2N) / (- 1), N B b
B, (HERY, K Wi RRM N,
 REBES W=1- UF. F HREH A E

G R=EH032 SIS S7: 1161038 = R/BEK T,

BB AFAN A TEREERRREY, SANELELR, TRE BHIRS 3
S317.
3:4 ATH=ZMFEEEH Mt hiktye

2



(1) LSD X% BBERERRE;
(2) MBETRRE: REESFESTHETFHENRR:
(3) REKFHS S0 A LMK R,

4 WERER

4.1 HEMBEER

4.1.1 REEOFHEERBOPUETENEE FHFEE2.9% (R1). FHEEE20BUT
f50% A EMERSIE 36.3%F23.4%, FHERENFEEREHIIFFREKERERES,
7 A R [E B .

Rl M REANBPRNMSHFEE

¥ £ #i W HFHEE | E 2 OB M FHR | X F O# B FEHE X £ B H FEE
5 oM (%) =2 T (%) 5 TR (%) g o OB (%)
88-2 110 75.5 | 88-27 61 = 47.5 | 8&-42 100 29.0 | 85-15 120 13.3
88 - 28 66 66.0 | ¥8-37 _ 100 47.0 | 88-31 130 27.7 88-9 150 12,7
88-6 150 63.3 | 88-38 100 47.0 | 88-43 300 26.0 | 85-18 150 12.0
88 - 10 150 62.0 | 88-33 100 46.0 | 88-36 100 26.7 | 85-16 150 1.3
88 — 40 100 61.0 | 88-30 55 45.5 | 88-29 82 23.3 | 88-25 200 11.0
88~ 1 200 60.5 | 88-22 200 42.0 | 88-13 200 23.0 | 88-32 100 11.0
8 - 3 104 55.8 | R&—11 83 41.0 | 88-14 140 19.3 | 88-24 200 9.0
88 - 23 53 52.8 88— 8 120 40.0 | 88-34 100 19.0 88 -4 120 5.0
48- 5 118 52.5 | 88—16 200 39.5 | #8-39 100 17.0 | 88-41 100 5.0
8% - 20 106 50.9 | 88-26 300 36.3 | ®8-19 200 16.5 | 88-35 100 4.0
88 - 21 200 50.0 | s&-18 200 35.5 | 88-15 200 4.0 | 85-17 300 1.7
88 -7 100 49.0 | 88-17 200 33.0 | 88-12 88 13.6 e S 5] 32.99

4.1.2 FEESHASEREBEBUMNXERE MEZEAIEMEX. HXRAB r=0.644"" (19055
=(.2875, rg.01,4s=0.3721), BEIIFHTEHN Y =15.49+0.105x.

4.1.3 REEHFEREE (F=9.42"") wFk2, BAESH/MEMER 3 F. BKTFrE
SO EMRR (VTMAMRER) 13140, b, REANERBA, LHERMRRRZHET
FARML 0%, RPMERREWHRKR (BRE) wHENE.

4.2 SR E R
421 1-3FENNE. WRERREEREE WS FES 5N 2.6758", 2.9554",
2.5031°, 3FEMBEH 1.4078" . TRKRZEEF—EMNEBEBR . SERBRARETEHRE
195.37em, H K. CKyw CKy @A 2.3%. 2.8% T 3.4% (F3). RHREEMNZK
AHAEGH - CEEMHRR.,



MWLSD REMHRBERE, 1-31 SXFEERFEE, XK EM 68.9%., £L CK,.
CKa. CK; fER S TREE, MATENMMHEEE 25, 26, 30 MEEHE; SLAFKEEE SO S Y
PRME, A88-3ESB-THF20ITRENMBRE, ETFHWMEME N 7.4%. AEBEYE, %&

BUNTRBRERRE T EMLERER X,
4.2.2 WBRHSERBUNHESR SREY (R4): THEERS AN, 3.6 M ER. &
EXREYTREEFER (F=0.82F10.54"), TN HBE LB,

R2 M RATHEERELAFENE

EES FHHE (cm) CV (%) B4 HER FHE (em) CV (%) B
88-2 27.69+0.92 30,36 78.91 85— 18 18.94£2.02 45.18 45.96
88 - 40 25.92 +0.84 25.12 72.24 | 85-1S 18.94 40,88 18.59 45.93
88 - 37 23.75% .12 32.23 64.05 88§ 18.81 £0.60 24.93 45.44
88 - 16 23.12+40.76 29.24 61.40 BE -8 18.75 £0.67 24 80 45.22
88— 38 23,024 1.02 30.38 61.32 | 88-36 18.52£0.99 27.36 44.35
88— 34 22.63+1.29 24,92 59.85 | 88-21 18.26 £0.59 32.12 43.36
88 1 21.7740.54 26.97 56.62 | 88-22 17.84 £0.44 22.69 41.79
88-3 21.64%0.79 27.91 $6.11 88 - 42 17.59+1.10 33.55 40.84
88-6 21.61+0.72 32.98 56.02 | 88- 11 17.5340.81 27.03 40.62
88 - 39 20.88+1.29 25,36 53.26 88 - 30 17.36 £ 1.03 29.52 39.98
CK; 20.74£1.36 39.39. 5274 | 88-15  17.29+1.24 37.92 39.70
88 - 23 20.45+0.61 15.88 s1.62 | 88-20 16.87 +1.26 32,62 38.13
88- 10 20.38 £ 0,69 32.84 5137 | 88-17 16.58 £ 0.60 29.39 37.03
88 - 33 20.15+1.07 35.97 50.51 | 8516 16.29 £ 1.14 28.81 35.96
88— 18 19.80 +0.77 32.87 49.19 | 88-13 16.11+0.53 | 22.28 35.72
88-20 19.76 +0.70 26.17 49.03 88 - 4 16.0341.74 26.48 35.17
88— 12 19.7541.73 30.31 48.99 | 88-25 15.93£0.86 25.21 34.60
CK, 19.60 + 0.64 33.90 48.41 88 9 15.76 % 1. 11 30.76 32,96
88127 19.45+1.42 39.38 47.85 | 88-14 15.46 +0.62 20.68 32.83
88 - 24 19.25+0.88 19.44 47.11 88 - 41 15.08 % 1.99 32.34 31.40
CK; 19.250.69 31.99 47.11 88 - 35 13.38 40.66 9.83 24.96
88 - 28 19.21£0.79 33.34 46.96 | 88-m 13.1840.52 13.17 24.23
88— 19 19.17+1.03 30.92 46.79 | 85-17 9.75£1.35 18.13 11.30
88-7 19.14 £0.82 29,98 4670 | & m 20,02 1.45 33.13 50.00

d. PHEAMUAREEY X (GATAARETEEEN). LTen % FRNELLVERTES Y LSD B N8,
T



%3 IFLEFHRBEKFEIE

Fe FEe EHE @4 |FS ORES THE /4 |BE8 ®RS THHE @9
1 RS - 34 244.0 76.38 17 88-5 201.0 52.85 33 88 —22 187.0 45.72
5 48-4 234.0 7098 | 18 88-9 200.0 52.21 | 34 B8-37 187.0 | 45.19
3 88 -29 233.0 70.53 19 88-23 199.0 51.74 as 88-20 186.10 44.98
4 85— 18 229.0 68.19 20 8R-7 196.0 50.15 36 88-10 186.0 44.48
5 HY -39 219.0 62.87 21 88— 19 194.0 49.21 27 88-33 185.1 44.48
6 88-40 219.0 62.67 | 22 88-21 193.0 48.85 | 38 8825 185.00 | 44.40
7 85-15 218.0 62.24 23 B8 -1 193.0 48.60 39 88-15 182.0 42.64
8 §8-36 217.0 61.91 | 24 88- 193.0 48.54 | 40 88-38 182, | 42.63
9 88 -6 214.0 60.08 25 B8 - 14 192.0 48.28 41 88— 16 182.0 42.60
0 88-17 213.0 59.41 | 26 CK,  191.0 47.90 | 42 88-2  179.0 | 41.27
11 88-8 206.0 55.87 27 CK; 190.0 47.46 43 B8 - 13 175.0 38.91
12 88 -3 206.0 55.75 28 88 - 30 1900.0 47.32 44 88 - 32 173.0 o I Y s
13 B8 - 12 203.0 53,86 29 - 18 190.0 47.26 45 R8 - 42 161.0 31.46
4 88-41 202.0 53.59 | 30 88-24 190.0 47.1I £o 195.37 50.0
15 B8 -11 201.0 53.28 31 CKs 189.0 46.61
16 88-28 2010 5328 | 3 88-27 188.0 45.98

e PHEGMUEREEIBE FHEEENAL B%*E#ﬁﬁﬁﬁﬁ&ﬂﬂ%%—ﬂ%ﬂiéﬁ. By E %
ABERE -FEREGB-Q2HRFER.

F4 IFLETHUEYE SERER

ST S + S G o o & & (&)
TES X +SE V% FES  X:3E CV4% |REH  XzSE Ccv% EES  X+SE V%
B8-1 6.14+0.44 38.39 88-2 5.40+0.48 44.08 |88-1 3.86+0.16 21.58 88— 3.53£0.12  20.02
88-7 5.94+0.31 29,62 88-6 5.34+0.37 40.59 |88-5 3.84+0.15 22.03 88-37 3.52:0.17 27.35
88-19 §.57+0.31 32.57 K, 5.31+0.33 34.62 |88-28 3.82+0.18 24.73 88-11 3.49:0.13 22.4]
88-21 5.68+0.40 41.08 88-3 5.29+0.29 32.63 |88-7 3.81+0.17 24.00 CK: 3.49z0.14 22.82
88-11 5.66+0.31 32.35 88-17 5.21£0.29 29,56 | CK, 3.78+0.18 27.48 88-20 3.46%0.16 26,18
88—22 S5.66+0.41 42.21 88-20 5.18+0.30 32.88 [88-17 3.76+0-14 19.67 CK, 3.44z0.13 22.09
88-8 S5.66+0.40 38.47 CK, 513£0.29 31.64 [88-40 3.73%£0.17 26.21 88-6 3.43+0.16 26.74
88— 18 5.64+0.36 37.59 88—13 S5.03+0.37 40.56 |88-8 3.72+0.20 28.61 88-2 3.36%0.16 24.12
88-37 5.62+0.39 38.40 88-40 4.85+0.34 39.65 [88-19 3.72%0.14 22.81 88-13 3.29:z0.13 22.46
CK:  5.62+0.31 36.42 88-10 4.82+0.32 38.69 |88-3 3.71+0.15 24.06 88-18 3.64:0.16 26.40
89-38 5.52+0.34 136.10 B8-S 4.69+0.36 43.16 |BB—-33 3.70+0.13 19.70 88-22 3.57:0.17 27.40
88-16 5.44+0.31 33.61 84-33 4.67+0.35 42.75 |88-30 3.69+0.16 26.13 88-21 3.56%0.15 25.12
88-28 5.43+0.43 41.78 Yy 5.39 37.18 |88-16 3.65+0.18 29.33 gy 3.62 24.60
e WELEE N8I K.
HEMTER. BRBUSHEEAKREESRHEX. r=0.3918"" (1r9490=10.3379, ro0s=

0.3976),

4.2.3 HRBEH SHERWMES,

ERFEH Yy=9561+27291x. MHEHEEHEEKUAFEMAX. FUEEER
g, BERENCHRFZEERK, MM BRI ATRINE.,

| EEEEF RBENLEK, ﬁﬂﬂ'ﬁﬁﬂﬁﬁ'&"ﬂiﬁ 18

KATRRE —ERR: KRBEHNKTRERESH, RREFUFERTRERER; WERE
mTHeRE N, Bk, FREENSEEREMNMERE; MBS RMER S E AR,
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RAREIFMERNARFRETSHE: AXREARSRENAITS, FREGTEL, 3 E40
s, REMHFREOGBENE ST

x5 MHHRBED
wa B(#) & w2 B Mo
(8) ®E 86  ®E T ¥z B %% P
il 1. 887 0.262 2 = = = -
| 1. 690 0.295 =
2 0.659 0.279 -
3 0).844 0.419 0.626 0.230 0.354 .49 .352 0.2

e HE . MEESREEDGRBA (1) HERGE. HEh 3 DB 0 e ek

4.2.4 BEHESHE [XREXS 3 FAERBIERICINE SHEGET, LEME6. % 20% 1%
BX%, B 88-34, 88-4, 88-29, 85— 18, 88 -39, 88-40, 88-36, 88-6HI 88 -17 &
ITHMER (R8), FMAWE IR S0k 11.1%, HHER 21 6em. 7 Wik TF -
RO R BATIRAY . Sl CK, HiFME, WAEESZRE 12 TRAEEYEEEE =P MLLF

H.

TRERAEKEN 15.5% (X8), BERETEFNGRL.

o IFENSASHMESHE

BERE (%) REZEME (M) EYE (o) 5 h HE (%) L Com)
50,0 22 195.37 0.844 5.3 10.4
26.7 12¥ 195,37 0.844 9.4 18.3
201,00 9% 195,37 0.844 11.1 21.6

£ T Z0AERY K. CK: A5 8 FHRELE T TRAARESHREN LAY (H8),

4.2.5 BIBRIERRBBX DA REN. HARTERSHEHLEY, 185 0 bk A i A 1
AR | FAEBRS 1-3FERBRLEREY: | EENSES 2. 3EEMBETHERX (E

7)

FTATES | FIEERRBES W KRG 2.

R7 & (W) SEEaBHRREX

¥ [E-= 1A 2 i 3 4 oA
(a) EX kS R tEm ERE RE=
I | —0). 1444 0.1541 0. 1548 0.6158"
b 11,2606 0.0378 ~0.0278 0.5655"
s B | 0.5778" " 0.5198" " 0-0048
ERE 0.8817" " 0.7554"° * 0.0167
25 ~ B i 0.9001° * -0.1262
R 0.8929" 0.2288
i B ) I - 0. 1066
R 0.1625

it ©f 1. HESRREH 25, 45 TEEMTEMHER . Dr gsan = 0.2909; fu.onas = 0.3805;

=11.5069,

6

To.osiasy = 0. 39755 1y g2,



43 AHFEE WBRAMEBERENTH

4.3.1 HRFRSMAME NAKTERAEGEET 3 FERBERRX LIRETH S A,
* 8 KU, HWEFHEARR, MEX/DHIH.

%8 TEERFET I FERSUAERFTE

,,‘_ T 50K ER 1 ks LR 5 CK, KR 5 e FHMILR
hooxee awm—— e o — = = e
T) 88-3a 11 27.52  3.935°°  28.07  3.983°°  29.13  4.060°°  24.99  3.599°°
B8 -4 11 22.30 6.005" ° 22.82 6.083°° 23.84 6.238°° 19.87 5.3712°°
$8-29 11 21.86  3.5TKCC 2239 3.632°° 2340 37200 19.44  3.198°°
4 85- I8 9 19.60 3. 0585 20,11 .18 7 21.11 RS L e 1722 2.689°°
5 88 - 39 11 14,47 2.767° " 14.95 2.R839"° 1591 2,932 " 12.19 2.322° "
6 88— 40 32 14.27 3.761" " 14.76 3.847"°° 15.71 3.9848° ° 12.00 3.148" "
7 85-15 9 13.86 1.846° " 14,34 1.890°"° 15.29 1.961" " 11.59 1.536
i 88 - 36 22 13.54 2.585" " 14.02 2.647°° 14.97 2,749 7 11.38 2.141°
9 B-6 M 11.77 2,835 12.24 N3 13.18 ) B 9,54 2. 377"
1 3817 28 11,12 2.631 LEY 2T 12,52 2835 3.91 2.086"
1l 8E -8 28 7.70 1.923° 816 2.002° 4. 06 2,133 5.56 1.353
12 88-3 34 7.59 1.892° 8.05 1.971° 8.95 21000 5.45 1.324

e EPEANFYERERTERUBHESR.

4.3.2 ERMERIFAESHE EWmR3, 8. vBimey, Wathrsbs, URETRE
®™, KFERZ. LSDERK, HAEXANMERKKEE; LBk EFgERERS,
CK, 5 (K, B, CK: R, LR@iRe, RAFMMSTHESHERE VIKEREL. B
BEMERME. SEFHEBHT CK TREL M MRS =R AT ERE, & T CK A1EM, BS
TIERBESE KA HET .

R IFEHEBERFERRSERGAFREN KR

| SHTSE I ik R bRAE o
17 i I LSO # e T ik
CK CK. CK
B ) SOMARE  EHM BBy FRE : :
AERE (1) 20 31 9-12 20 25 26 30
BAME (%) 24.89 24.89 24.89 24.99 27.52 2807 29,13
VIEE (%) 7.49 2.88 13.12 7.41 7.23 6.7 6.54

4.4 BHHHEFERRDN
MAEKENK. FHEE-ERNATRR REOEE, 2058 W28 E X/ Eik
BOBRMA{ S, BR (F10) RP: TLERARKAR2 A, £-54, EIFEEN,
4/STEHERET, MHERIEHHEL (83%580.8%). BEHFRELZKRTILE 4/5 LI TSI E#F
7



ET&%%%WJ%.W#M?ﬁ?%#oﬁ&—iﬁﬁﬁﬁ.ﬁ3$$ﬁﬁﬁﬂi§ﬁﬁﬂ
%Eﬁ%%*.ﬁ%ﬁ6¢.E#ﬁ9¢.EMEﬁm%Amﬁﬁ§#.ﬁ#ﬁﬁ4¢.ﬁ%m
A8 (K10, 8, 2). B, EBRARERZHWA T, HEEER 1/5 5 R, BTUREL
5&%&%%,2%ﬁ¢ﬁﬁﬂ§5ﬂﬁlﬁ§ﬁ%ﬁﬁﬁu%ﬁﬁﬁ%&uﬁ%ﬂ%ﬁ%*ﬁ
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Research on Open - pollination Progeny Test
in Loblolly pine (Pinus taeda)

Zhong Weihua He Zhaogeng Zhou Da
Cheng Horcai Huang Huaxi Lin Xin@

Abstract An investigation was made on the seedling and juvenile stage of 47 open — pollination
families in Pinus taeda L.. The results show that the variance of preservation percent and height of
seedling betveen the families are significant. The Preservation percent is correlated with seedling height,
but is not correlated with sapling height growth. The differences of height growth between families are sig-
nificant. There is over 1/5 of the 47 families superior in height growth. In addition, the influence of
startistic analysis method and selection criterion on selection effect were studied, effectiveness of elimina-
tion of inferior seedlings was also inverstigated .

Key words Pinus taeda, half = sib Progeny test, juvenile—mature correlation, early selection, ge-

netic gain.

@  ZHong Weihua Professor, He Zhacheng. Zhou Da (South Ching Agricuhuirnl University Guangzhou 510642 ). Cheng Houcai,
Huang Huaxi (Forestry Experiment Plantation of Suxi Counry, Guangdongt Provinee )t Lin Xin (Station of Seed and Seedling, Forestry -
parmment, Guangdong Provinee)

1




149 A~ KJERS B B R R E KRR

Lk B ® FBH KHER 5 K #HIAE
(hELXFHER, PESN  510642)

RE FULET6MMRFRE, 5S~8FEM MINTNEREHBRRAMBSER, XU
REAMMBERKAREZR. RAKTFRAEB SO SLULEMRSE 46%, ENOHREETFEHR
11.13% . H@EFEY, ARRMRFEHERKE, BT A 44 GREERY, TRAREHK
EARHMBFERR, PERFHNTIE— K. FHMEHEERRGFRE.

@, KEW. BHENEE. FRMNE. M3, KTERE

KAEFY (Pinus taeda L.) X458 REMHEMEHE, 70 FRLE, SEBEREIERT
MEEEEFHRERY T EERF. S0 FERUE, FALHTRASURIE HPEEH
BRURF—FTEHRERMHSRE . dTHRIRNEEE—HTEERNRBRER, S8R
HrEmEE, FREHFRUNEEEEXAR LEP+HSEENRT . MR EHERFRNE
REZH U RENTE, CH0, €5, 8. MEERETREFN—RESHKA/N, ER
MAEELY. MR HTFERTUHRERECLBIER, HEATEEZNE, WB45®. B
KEMERENBREAREBERSE, SaERTFAMEHTRERZ, EF~HHZENMT
KBHTHE, 45, ARIECLHFABE=AHAL, MBHEHAGERFRBE. ST LOFHF
EXRFH-REEH, LWEFTEHERBRT (RERBN—F). ZHFTR 1983 F5HBAER
rEEERLARHFRME. Z 1990 EEME 6 #it, MELEWT.

1 MEShk

1.1 ##
H 1983 FZ 1989 EFMELE BERFIL6d, 8111984 (K) RE (A FEFEEFENE

B7), HPEMEL8ILTHRG 810, MAEEHERKT 174, IFEE 86 (7 FHE S8
™), BEEXRDNGH 3P, PHREEMFHRBEF 2 2, K74, #H2 12 K. HP K.
CKy SWLFFERER. Ky Ko CKo BHIH DB, BHKG . [ HREBX WA TR
WIRER. K HEAERRTFERRZRER. CK EEEFEMK AR FLT 1985 Eff 4 F.

1.2 Fi&%

TR I T AR BT

11



METESEBERTS FEERRALES TR, 1983 EMELEME E 32 4. 1985
30 1, 1987 41 4, 1988 £ 20 4, 1989 5 49 4, 1990 £ 26 4, At 198 S k. HAH
36 TRFR, FEMEL | THK. 198345 1999 FHMESH RS TR, &S F N E R
RIRITHEIRM 6 /MK, 6 KEHMMHL T LR AR, 5~8 EEMFERMEHIE. YIELHY
ﬂﬁ%ﬁﬁmﬁm¥%ﬂ%ﬁﬁm.%Emmﬁmtﬁﬁ.%Hm*%@ﬁﬁﬁi%ﬁ%mﬁ.
WK EMRSE. HEAR.

V=0.375 < D? > H/10000

2 BRI ER B R A1

%ﬁMEﬁﬁﬁﬂﬁﬁfﬁﬁﬁmk@ﬁﬁ%E%4¢ﬂ§.@Mﬂﬂﬂﬁﬁ,%ﬂmﬁ%
T

RSB RES
GH FfE Ak e i M ifi R Bk
2 Fh-F 1 PR BT MR AT ki3 45
Bl 24°15° 24°48' 24718 21°25
rg 113° 113735 116°7° 110°15°
B (m) 50 250 252 20
FEiE (m) 1917.7 1562.0 1439.2 1175
FHE (C) 20.7 20.3 21.1 22.8
#HWEE (%) 79 76 78 82

3 RS540

3.1 RARAEKZR

1 ﬂ&ﬁﬁ&&ﬁﬁ&%ﬁ%ﬂm%\wﬁﬁﬂﬂ.u&ﬁ‘ﬂﬁﬁﬁgﬁﬁ%%ﬁm
ﬁﬁﬁ;MHﬁﬂﬁwﬁﬁ,@ﬁﬁﬁ%ﬁ%ﬁmﬁ%%.%%ﬂﬁES%m&tgﬂﬁﬁ
%%?%ME@%L#E%%.ﬂuﬁ&ﬁmawiéoul%s¢3+ﬁﬁﬁ.ﬁ%ﬁ%ﬁﬁ
BRI KA AT, A FILBEAE. ML S ER K 140% #1 302%

12



