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B AR A PR T

Zhe KER L@d
Emmr RER HEF %

ME TANTERACRRXEARPRAKNESGE 4 FHEBRREN, MELEXNAHS, %
2, MIENEXENBY., EERRAWBEKE, PRER. KIEXEMK, WRMEERN
AHE, P, KEERWXEMET N, NP#NPK B, WKER, SXHRHK263 kg/hm* KR £
263 kg/hm? + {SERWRAE 503 kg/hm?, MEREKRIBIN 6K ~48%, ERPLEKRMN 32%~
48%, BAFHEN1:3,75~3,78, K. FRARKABEFDEAK. KIS 4K A AR
ERFBRBERW, TREN, HEWNASIAGTTERR, HAREAEDR—KFHE 705K
BR, BEEX.

XA DA, PEK. RBRE., RoR

¥ AR (Cunninghamia lanceolata Hook )i HRHERCRER MK £ R BRI AN EH >4,
HEGHRE, SHABKEBES, TEALRESERANFH BB T 4E, Prichettl!]
Wi, ETH LB ERABNETRESPHEEHREBAEZRA THREERB(9~12 2),
HWEEYRIEARK, RAERDEEESR, NP K.Ca fl Mg f5H #F RAH, g4~
—FYREENEREFRTE, HENBRHNI.11 kg, T MY B(14~182a)% 5.82 ke,
B AR B (25~38 a2 )h 5.67~5.45 kg1, BARMREPREEDN R B AL T RFE
WHRSEHBETREEAPER, RESBREAYVNE, ENEEBE, ¥AIRS EREE
PERE R

1 AR EARER

R AL TFILFEE 4 HE ARINL B KR W 33 5 ML B, ¥§1R340~420m,
1988 ~19904E S 4EME K 21 669.1 mm, F3HiR17.9C, ZXKBFE A #E X%
i EB XL,

THBE LB, BFTREFEERLY, ANBAREGRELER, tEA+
B)E77~135cm, BHEFE(A+AB)E34~40 cm, MY16Mfiiss. 1% 2R,
BREBEAMA, FRPARRE. ANSENASE, HYETLE LRI SRS TP 3 ~

1991—09—27H M.
ERMBRHERR, BFAKRCPERIHERRBRAKLBERA JdLiX 100001), ZR2H, ZHA, KH B, BF % ($H
PO B2 R B A ALK o)

*AFRLCLEEEAXRE ‘BARAIRBRARBERTNARTZ—, SMAZTHMT, FEHA, HEA, B
B, RS, Wi, SR E®RS S5 THE,
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RERSEREREMNGERBRER, FERBREGEREREBR IS DR EEMERS,
BB SF I — T f R R SN R B 9 S DI By 240 %5, SR i B NLP.K
FERIE &K FUARARENRBLERBIUL 5B, KRIELTERNESE, FiHgEkEe
B A RETR REEMARANPIRRERSBTHEME, TSRS
ERE, 55 HRREAKR, B, DEFBEARRSHRTHFZST, URREENE
o WEHE. FERMARENHRARERRSRERBRNOBHFEMTFERES .
%3 BAEKRBHTEAHIN

£ F  Ek#k N P K ] ® = K f
] B 4.89°(4.86°) 5701.16"°(11.69°*)
-1 f 6170.32°*(113.39°**)
" # 642.69"°(7.60'*)
1987%  \mANR 2053.83°*
B AN B 3.89° 4.76° 1 496.83*°
KBEANE 1820.44*°
M %  13.63°°(13.63*°) 4.62*(4.62%) 844,74*°(17.66°*)
® B 17.54*°(17.53**) 3.75°(3.75%) 7.18°(7.09*) 2086.28°*(146.20**)
w 1 755.99°°(13.90°*)
19884 o kmgts 456.16°*
hakME  3.91°° 243.11°*
KBANE  3.74°° 287.79°*
N B 14.68*°(14.68°%) 413.57°%(24.92°*)
- M 15.61°*(15.61*°*) 6.23°(6.23*) 1196.27°*(117.35**)
19894 » -1 492,09°*(15.88°%)
HMEeANE 3.12 217.00**
PREANE 5.13* 88.88°*
KBANE  5.42° 108.70%*
FRAME  4.33° 1551.39%°
19904 KBANE 3.97* 2021.07°°
He EXADERBFM; N, P, Fo 05=3.44, F.0,=5.72y MFK. XK. AR, Fo.05=4.30, Fo.0,
=7.94,
H KBTS IEMR A 2,
N P
(! 'K, (T,
Y=C+{N,; + Pﬁ-K +{T + XB
2 2
(N, lp,

Y. %%\ Eﬂ]\\ ’I‘ﬁﬁﬁ‘.'&ﬁﬁﬁg{a) C: #’&! Nl-a: NHE;f‘Iﬁ]ﬂ(:‘}Zmﬁﬁﬁt Px-a:
PRARKEREME Koo KEEARKFHEME T AREBRAKFEEME X,
ARERBEMME B, ARERE
3.1 B¥RE

% 3%H, NIEENKRDE, PEBNKZ, KIERNAHR, HEL4ERBER $£=,
ZENENE., SRARSERY,; ERANPREETRN, E_4£RANEE, FZE£R
B%, HERBAARBZE(FHEREMK) KIERMNEZEERHBERN, LRI T
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SEENMNFHERBMAEREDRENN. BEXNBR, ERENEE, v BB M A
HE,
3.2 HAEXBRESHKAMHEAEKNEEN

(1) HREREES PR, ERARENERERE SEEEDMESERESREK
BHuk, RREEFEK, BEFHEBD, SHEH0.01BFKE, REIBTERE(F=
7.60) H0.05B & KE, ABRMEMGEREREYMMFE, B 40 8B THHL, W4
LERBEWNF{H, A bR M &R K.

(2) BE—RARRMNYERETRDEEWO0.00KE), WEBEN.05KE, E=KE
MBEHER.
3.3 TEEAHKNENREN

AT BEENHRSTATREREERRGRN, MK, B, MEEARYERBEST
WA EST. HEEFEUTRE, ERATEER, FHERANTFHRREE, 1.1,
I RAFMAD Dow Dy EARA=ZANERFEARKUSWT: ME KB E<(D,-1),
(D;=1)y (Dg—1)5 (Dy=1)y (D,=1), (Ds-D<HEBKRFE<(D,+1), (D, +1),
(Ds+1)s RBRBE>(D,+1) (D,+1), (Ds+1), HLSFIFERE, i B BERES
INEEABRREARKKEH PR, FERA -t ESABERR Y WEIRAESTE, 45
HEEEMBRGTWH, £3XH. OBEMNA. PERKBEEREW, BERXTMMER,
PINESE, K.PREAKRIELISS, 19894FEH KB B (0.05) KT, Tu/MEARRLE 1989 £ %
P 0.10 KF (F=3.12), AkWEBLREBRMN, PRERAELENFRAETEE MK, KIE
RN ARE. OERSHERXER, PUNERH, BELBY, K. RRERFEE =Z4£>%
T, R REE, EXEEE, ORNKRRNYFERRERARRERE R EZ MW, §
WA ML B&N K. MARBREREBRAKRK, @FE_KEMEE, RENE X &,
RBAWE 5 HREERESBERYH, P, KEXMH, KBARBIILEEEH; HKHE
&5, N.P.KEX/MeRkBEERTBELMN,
3.4 REERE

RARERERBESERBIGEEAHBENRE, RETA B NP.KE KFME
% MBEEBEENHRARERERTIRAD, RBEN. PRESE 3 KENMKE. H&E 2 KT

HOWEHT, FBTKIERANE, BHMERNEEKY, REEEER. SHXRERE
£4 BAEKBRNEAERABOMBIE)

FH ERHEE NN, Py Py K, T, AEm wx ZRX
B &7 0.0543 0.05828 -0.2634 -0.1281 -0.0633 -0.2732 0.8797 2.9362 0.9911
1988* £ —5.0319 9.4215 -7.5811 -3.4372 -7.9342 5.0089 1.3102 31.5813 0.9967

2tmree®  0.0544 0.5828 -0.2634 -0.1281 —0.0633 —0.2732 -0.1203 2.9363 0.8743
2EEHRERY -5.0323 9.4215 -—7.5813 -3.4372 —7.9343 5.0088 0.3102 31.5819 0.9642

Jic] 7 -0.0349 0.7315 -0.3879 =-~0.1401 -0.0832 -0.3561 0.8029 4.7716 0.9813

# -9.519212.7600 -15.5994 -4.5621 —6.7885 9.4186 1.4561 54.7490 0,993 1
3EREREE® —0.0349 0.7315 -0.3879 -0.1401 -0.0832 -0.3561 —0.1971 4.7716 0.8916
3EEHEDAEE -9.519112.7600 ~15.5993 -4.5620 —6.7886 9.4186 0.4561 54.7488 0.9575

D1987~19884 2 @ e, @1987~19894E 3 a & &,

1989
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#B, 1988~19894E R SEFHNMEEM TR RN, BEERH,

WIEF 4, ERERNNERBERERNT, 19885 51980F KB EFERR, 1
N 2 /K, 263 kg/hm*RENBAEWIER, PR, LL3KF1005kg/hm* 55 B BRI NH
R R, KA EERERA 2 K, 240 kg/hm* e,
3.5 RILKEEAR

#5412, 6. 7, INEABRFHENR, ENEARSBREREREL B, RE
%78 6 NP, figm, PN 2KYE, PNAAH 7408, BRIVRABETLRES, B P
R &,

25 SRWMIFERSKEKRIENER
g FANBEKER SANERER . p  FRERLKR JagBRER . o

(cm) {cm (m3/hm?) (m?/hm?)

B SE ENE(%) SE EME)  (m)  BE O EXK(%)  SE M%) (m/ hm?)
2 13.73 106 109 2.90 136 164 10.83 195.45 113 107 92.21 132 116 103.24
6 13.98 108 111 3.15 148 178 10.83 206.49 119 113 103.25 148 130 103.24
7 14.12 109 112 3.29 154 186 10.83 211.05 122 116 107.81 154 136 103.24
9 13.84 107 110 3.01 141 170 10.83 227.26 131 124 124.02 177 156 103.24
3 13.00 100 103 2.17 102 123 10.83 182.69 105 100 79.45 114 100 103.24
4 13.21 102 105 2.38 112 134 10.83 184.21 106 101 80.97 116 102 103.24
5 13.35 103 106 2.52 118 142 10.83 188.77 109 103 85.53 122 108 103.24

8 13.04 101 103 2.21 104 125 10.83 179.96 104 99 76.72 110 97 103.24
1(CK,) 12,96 100 103 2.13 100 120 10.83 173.17 100 95 69.93 100 88 103.24
10(CK:) 12.60 97 100 1.77 83 100 10.83 182.59 105 100 79.35 113 100 103.24

FREWEIE 2, 6. TAESHRLE 1 LEMHK, BE s EKE, 2EEF N X
36%, 6MEE(N,P,)H48%, 7AREN,P)OA54%, MREHSMNBTRENEE. HEEN+
PHIEKG . 7AEBRTHRERETEK.

ETFkRRAMKRK NPsK, 9 508, EBRMMESEEKR, SARKTELOA L, &
FERERRINM24%, BPERBY MY, RPABEHEA T 30004k10~12a 2 KAL
P, ARMRIEE, ERBRMMITRBET, AN ME>BET KRG RELE,

3.6 MEAREFHERE

FeMBER, BHFBEAFE2. 6. 7. 9k, BRAH®HLHN113.47~3.78, B
BET 3. 4. 5. 8&E, F#ERH111.50~2.59, LIBLHFRBTE, /FH2. 6 Nkl
BHEs 2ABEBAED, 56 LB/ 703.4 5t/hm?, {86 LT & # 2 k&
#£7.51 m*/hm?, {t£2703.60 j;t/hm’, RERBPEFR SRS RERBEFE. £HAN
+PHEREAFRS, 7ABERAEEHEN1:3.47, €T 6 EFEMW1:3.78, 7 BB AHHAN
£465.367C, AKH£3.1m®, MWMEFH1 1167, B2 HMMPAEHESHEBETREREA, L9
HMTFRABR, BEEBSRMRXE, AEFELARBRTREUEES, EXRRRKR, FaENL
PLHERE 75 5
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B6 EREEREIFHIERG .
BRAEERM(M/hmY) M x 3§ E R wEx BLRERON 4,

LARER "R M (5&/hm?) Pl k
2 22.28 15.15 5454.0 606.0 420.8 300 1453.6 1:3.75
6 33.32 22.66 8157.6 906.4 762.8 300 2157.0 1:3.78
7 37.88 25.76 9273.6 1030.4 1104.2 300 2672.7 1:3.47
9 44.67 30.38 10835.2  1215.2 1344.2 300 3138.7 1:3.48
3 9.52 6.47 2328.2 258.8 840.0 300 1557.4 1:1.50
4 11.04 5.70 2700.0 300.0 342.0 300 1040.62 1:2.59
5 15.60 10.61 3819.6 424.4 683.4 300 1556.7 1:2.45
8 6.79 4.62 1663.2 184.8 240.0 300 803.7 1:2.07

s BHRLKE8Y s WM E360 T/hm2 B, RERZAL T/hm2, RE 0.8 n/kgy, EBRE 0.34 T/kg;, Ei
#0.50 i/kg, EE T304 /(hm2- &), SRFUMBMERIAMALEIONSE,

4 BB

(1) BATEARSNENRN &L, WP, KERMKZ, BNRNSHHEEREHE
FALE KRR K, TR /AMBFR NPK>NP>N>P>K, NP K BB ER RSN,
PR#%263 kg/hm?, F58: B L1 005 kg/hm®, S {L#F240 kg/hm’, FELZFRBRE=FBRE
BREBIEFRN. BEAE, #RE263 kg/hm?, 3a ¥MFEH15.15 m*/hm?, & A5
HiH113.75; HRARE, SAGHIRE263 kg ISRBEML503 kg, 3a MMM Mii22.66m?
hm?, #AS>H W 1:3.78; HEAE, BAFMERE263 kg FIEE B E1005kg, 3 a
WM S 25.76 m3/hm?, {AEHEHH1:3.47,

(2) ARBREH, BEMASERGRS TERALERTER B NA, DEAKAE
£y MNEAN M RN /N, Pritchett!! ANy, HEHERSM#EERTE © L¥8m;, =4
RREBEH, RRKRWEZSFEPRIRS, RERBRMAERERBBRAWES, HHERAE
PRABEARRPERNEZSEE R BN RS EERKERS; Auchmoodyl"14B A K, HHEEL
BREBRFSHARRSE, HRAKDSIREEERN ST HRERGRY. HEF/ERT#®
HEEERE, WEMRERSER, A TERRERRNKREZESGTRERS, RERRE
GBS

8 £ X R

1 Pritchett W L. Properties and management of forest soils, New York: Jhon Wiley & Sons,
Inc., 1979. 349~350.

2 BAREHXE ZHR, . EAAIHARSBINTR(—) FRLEHBREANTRERMES S &. bH
PR pr |, 1981,(1): 17~20.

3 EHFTEA(REARBHEL. EABBATEEIZHAM AT ERIMUGRR. KLBE, 1981,17 (2):134
~144.

4 ARAREYEDLE. 2ES-REREEFTRANE. L, RELMEHE, 1979. 58~59.

5 HESE. FRLWSFIE. L SEEEMEHE, 1986. 191~230.

¢ ZEBR, BRBLE. KEENEOEDO—RPNL M7 Y2 KW BIGHALLA, 1979,
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7 Auchmoody L R. Evaluating growth responses to fertilization. Can. J. For. Res., 1985, 15.

877~880.

Growth Response to Fertilization in a Middle-aged
Plantation of Chinese Fir

Li Yigquan Chen Daodong Ji Jianshu

Li Ruicheng Ou Jinxiang Huang Luchua

Abstract A field trial on fertilization of thinned middle-aged plantation
of Chinese fir on hilly red-yellow soil in subtropical arca was conducted
from 1987~1990. Tree increment of the first year didn't show any diffe-
rence among treatments,but the 2nd- and 3rd-year increment after fertili-
zation indicated that N fertilizer increased tree growth the most signifi-
cantly, P fertilizer significantly, and K unsignificantly; while the growth
response to fertilizer was higher in volume and DBH than in height, and
the growth response to P or K fertilizer was smaller than that to N, NP
or NPK fertilizer, The net DBH and volume increment, resulting from
the repeated application of 263 kg urea per ha or 263 kg urea plus 503 kg
calcium magnesium per ha in 1987 and 1989, were promoted by 36%~48%
and 32%~48%,and the value of input/output was 1:3,75~3.78,respectively,
The cffect of background diameter on the late growth responsce to
fertilization was also evaluated, the larger the background DBH before
fertilization, the more remarkable the fertilization efficiency. Since the
second thinning in winter of 1989, only N fertilizer could significantly
increase the DBH growth of the trees, whose DBH was equal to or above
the average background diameter. Since the background diameter of the
trees had an influence on the late growth and fertilization efficiency, it
should be regulated to a similar level by thinning from below before ferti-
lization, which is helpful to the comparison and promotion of fertilization
efficiency,

Key words Chincse fir, middle-aged plantation, fertilization, red-yellow

soil

Li Yiquan, Professor, Chen Daodong (The Rescarch Institute of Forestry, CAF Beijing 100091),
Ji Jianshu, Li Ruicheng, Ou Jinxiang, Huang Luohua (The Experimental Center of Subtropical
Forestry, CAF).



