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P
1 3 10 P
DF F F F
B 3 H1 0.92ns H21 2.60% ¢ D21 1.43ns
G 2 55.73%* 31.34%* 6.81%*
P 9 6.32" " 79.97% * 54.15% ¢
Gx P 18 1.12ns 3.36% ¢ 3.03%*
Bx Gx P 87 1.25ns 1.87°* 1.52%*
B 3 H3 5.33"* H24 3. 40" * D24 1.33
G 2 207.71% * 29.61%* 3. 56"
p 9 40.33" 85.23** 48.95* ¢
Gx P 18 1. 44" 2.97" " 2.61°°
Bx Gx P 87 1.80 " 1.80" " 1.32° "
B 3 H6 14.75" " H64 1.99 »s D40 3.01°"
G 2 142.21" " 12.67°" 13.94° "
P 76. 49* * 13.05% * 20.51%*
GX P 18 2.39"* 0. 96 ns 1.39ns
Bx Gx P 87 1.94** 0.98 ns 1.16 s
B 3 H9 12.85%* D9 6.52¢* D64 5.52% ¢
G 2 150. 34* 112.92%* 49,10 *
P 9 65.98* * 61.53** 12.61%*
Gx P 18 1.94* 4,34 0.99 ns
Bx Gx P 87 2.08" 2.02¢* 1.07ns
B 3 HI2 10.23* * D12 2.72% %
G 2 109. 20" * 50.36* *
P 9 65.25** 75.03* *
Gx P 18 2.21"" 3.38°"
BX GX P 87 2,147 1.42*
ok (P=10.01);* (P=0.05);ns
2
HI H3 H6 H9 HI2  H21 H24 H64 D9 DI2 D21 D24 D40 Do64

0.40 4 1.25 43 2.59 4 3.074 3.365 5.864 6.43 53 9.36)

2.11 4 2.704 4.01p4.43h 5.25ph 6.27 )
0.30h 0.83h 1.91p 2.14¢ 2.47¢ 499 5.53 pb10.714 1.08h 2.07h 4.04}1 4.50 b 6.384 9.08 4

0.41a 1.22a 2.55a 2.78b 294Db 5.6la 6.15al10.17a 2.16 a 2.86a 4.43a4.78a 5.90a 6.83 b
s 0.01
3 P

H1 H3 H6 HO9 HI12 H21 H24 Ho64
P
0 0.36 ab 0.87 f 1.58 f 1.85d 2.16 f 3.91e 4.14 ¢ 7.90 ¢
5 0.37 ab 1.02 ef 2.13 e 2.56 ¢ 2.82e 4.95d 5.434d 8.51 be
10 0.29 p 1.16 de 2.48 4 2.98 he 3.29 de 5.42 ¢d 5.91¢d 9.13 abe
15 0.35 ab 1.22 d 2. 64 bed 3.15 &b 3.43 cd 5.55 cd 6.25 bed 8.94 abc
25 0.41 ab 1. 31 abed 2. 69 bed 3.16 ab 3.46 cd 6.05 cd 6. 54 abed 9.59 abe




380 13
( 3)
Hl1 H3 H6 H9 H12 H21 H24 Ho4
35 0.43 a 1.25bcd 2.58 cd 2.97 be 3.22d 5.60bed 6. 24 bed 8. 84 abc
50 0.45 a 1.37 abe 2.91 abe 3.37 ab 3.56 be 6. 65 ab 7.18 ab 9.47 abe
100 0.45 4 1.43 ab 2.79 abed 3.57 a 3.93, 6. 66 ab 7.41 4 10. 69 ab
150 0.43 a 1. 34 abed 2.98 ab 343 a 3.67 ab 6. 46 abe 7.02 abe 9. 49 abe
200 0.45 a 1.47 a 3.04a 343 a 3.75a 6.73 a 7.41a 11.14 a
P
0 0.27 ab 0.51d 0.90d 1.02d 1.17e 2.10e 2.26e 7.96 b
5 0.32 ab 0.73 cd 1.57 ¢ 1.73 ¢ 2.02d 3.89d 4.41d 10. 88 ab
10 0.25b 0.72 cd 1.50 ¢ 1.70 ¢ 2.06d 4.20 cd 4.95cd 10. 4 ab
15 0.30 ab 0.84 be 1. 89 be 211 pe 2.49¢d  5.09¢ 5.77 be 11. 14 ap
25 0.31 ab 0.77 ¢ 1.75¢ 1.94 ¢ 2.27d 4.60 cd 5.25cd 10.72 ab
35 0.28 ab 0.73 cd 1.80 ¢ 1.96 ¢ 2.29d 4.55¢d 4.84 cd 11.26 ab
50 0.28 ab 0.87 be 2.28 ab 2.56 ab 2.954 6.24 | 6.87 ab 10. 85 ab
100 0.31 ab 1.01 ab 2.47 a 2.84 a 3.17bec  6.34ab 7.18 a 11.31a
150 0.33 ab 1.12a 2.73 a 3.06 a 3.45ab  7.05ab 7.50 a 12.22 a
200 0.34 a 1.20 a 2.73 a 3.08 a 3.69a 7.33a 7.99 a 12.11a
P
0 0.38 be 0.85d 1.43 ¢ .58 e 1.66 ¢ 2.85f 3.33¢ 6.95d
5 0.41 ab 1.10¢ 2.22d 2.38d 2.46 f 4.42¢ 4.76d 9.08 ¢
10 0.34 ¢ 1.14 ¢ 2.46 c¢d 2.60 cd 2.65 ef 4.77 de 5.10d 9.67 be
15 0.42 abe 1.27b 2.57 bed 2.76 bed  2.89def 5.51cd 6.13 ¢ 10. 38 abe
25 0.36 be 1.21 be 2.61 abe 291 abe  3.13bed 6.04bec 6. 62 bhe 10. 64 abe
35 0.41 abe 1.22b 2. 69 abe 2. 85 be 3.0lcde 5.93bec 6.40 ¢ 10. 43 abc
50 0.39 he 1.27 ab 2.80 abe 3. 11 ahb 3.14bed  6.03 be 6. 60 he 11.07 ab
100 0.42 abe 1.32a 2.88 ab 3.23 ab 3.55ab  6.94a 7.69 a 10.91 abe
150 0.46 ab 1.41a 2.85ab 3.12 ab 3.33abec  6.59ab 7.24 ab 10. 92 abe
200 0.47 1.44 4 2.98 4 335, 3.72 4 7.24 4 8.07 a 11.8 4
0.01; R
4 P
D9 D12 D21 D24 D40 D64
P
0 0.52 ¢ 1.20 ¢ 2.26 ¢ 2.55 ¢ 3.74p 4.57 ¢
5 1.54 d 2.08d 3. 11 be 3.48 be 4.54 ab 5.49 be
10 1.90 cd 2.41 cd 3.71 ab 4.09 ab 5.11ab 5.98 abe
15 2.10 abe 2.49bcd 3.82ab 4.26 ab 5.29 ab 6. 06 abc
25 2.32 abe 2.98 abe 4.34 4 4.85 3 5.48 ab 6.52 abe
35 2.05 bed 2. 65 abe 3.84 ab 4.28 ab 4.97 ab 6. 15 abe
50 2.58 ab 3.10ab 4.66 a 5.08 a 5.62ab 6.29 abe
100 2.60 ab 3.28 2 4.77 a 5.10 6.00 5 7.64 abh
150 2.45 abe 3.10ab 4.33a 4.68 ab 5.08 ab 5.90 abe
200 2.68 a 3.28a 4.79 a 5.47 a 6.28 a 8.12a
P
0 0d 0.12¢ 1.0l e 1.37 e 3.36d 6.22b




4 381
( 4)
D9 D12 D21 D24 D40 D64
5 0.13d 1.46 ¢ 3.01d 3.32d 5.92 cd 8.41 ab
10 0.27d 1.59¢ 3.18d 3.73 c¢d 5.51 cd 8.50 ab
15 1.25¢ 2.26 de 4.33 bed 4.82bed 6.74 b 10.43 ab
25 0. 66 cd 1.78 de 3.78 od 4.23 cd 6.67b 9.08 ab
35 0. 64 cd 1.78 de 3.74 be 4.12cd 7.00 b 9.85 ab
50 1.46 bce 2.53bed 5.16 ab 5.27be 6.35b 7.59 ab
100 2.12 ab 3.13bec 5.56 ab 6. 11 ab 7.88 ab 10.94 a
150 2.44 a 3.26b 5.61 ab 6.39 ab 7.30 ab 11.17 a
200 2.77 a 4,18 a 6.99 a 7.65a 10. 04 a 11.24 a
P
0 0.19¢ 0.76 f 1.80 ¢ 2.03 ¢ 2.88¢ 4.03 ¢
5 1.64 ¢ 2.05¢ 3.01 4 3.434 4.74 ¢ 6.15p
10 1.73 de 2.35ed 3.66 d 3.914d 5.03 de 6.27 b
15 2.04 de 2.82 ¢d 4.53 ¢ 4.94 ¢ 6.27 cd 7.38 ab
25 2.36 bed 2.96 bed 4.73 be 5.15be 6.35bc 6.79 ab
35 2.40bc 3.12bec 4.75 be 5.06bc 6.24 cd 7.24 ab
50 2.51be 3.19bec 4. 89 be 5.14bec 6.11 cd 7.03 ab
100 3.00 ab 4.06 a 5.85a 6.13a 7.10 ab 8.24 a
150 2. 64 abc 3.53 ab 5.37 ab 5.80 ab 6.69bc 7.37 ab
200 3.20a 3.88a 5.91 a 6.54 a 8.03a 8.24 a
.2 P
5 . (
* ), 6 12 )
9 ; 3 24
9 24 ( 9 , ,
); 6 24 s
9 24 s
P 2 2
P P P p
-2 -2
P, 50 100 kg- hm ™’ 25 100 kg- hm ™%
A )
5
HI1 H3 H6 HO9 HI2 H21 H24  H64 D9 pDlI12 D21 D24 D40 D64
P
0 1 1 1 1 1 1 1 1 1 1 1 1 1
5 1.0 1.2 1.4 1.4 1.3 1.3 1.3 1.1 3.0 1.7 1.4 1.4 1.2 1.2
10 0.8 1.3 1.6 1.6 1.5 1.4 1.4 1.2 3.7" 2.0 1.6 1.6 1.4 1.3
15 1.0 1.4 1.7 1.7 1.6 1.4 1.5 1.1 4. 0" 2.1 1.7 1.7 1.4 1.3
25 1.1 1.5 1.7 1.7 1.6 1.6 1.6 1.2 4.5* 2.5 1.9 1.9 1.5 1.4
35 1.2 1.4 1.6 1.6 1.5 1.4 1.5 1.1 3.9" 2.2 1.7 1.7 1.3 1.4
50 1.3 1.6 1.8A" 1.8 1.7 1.7 1.7 1.2 5.0" 2.6 2.1 2.0 1.5 1.4
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H1 H3 H6 H9 H12 H21 H24  H64 D9 D12 D21 D24 D40 D64

100 1.3 1.6 1.8 1.9° 1.8A* 1.7 1.7 1.4 500 2.7 2.1 2.0 1.6 1.7
150 1.2 1.5 1.9 1.9° 1.7 1.7 1.7 1.2 4.7 2.6 1.9 1.8 1.4 1.3
200 1.3 1.7 1.9° 1.9° 1.7 1.7 1.7 1.4 5.2 2.7 2.1 2.2 1.7 1.8
p
0 1 1 1 1 1 1 1 1 - 1 1 1 1 1
5 1.2 1.4 1.7 1.7 1.7 1.9° 2.0° 1.4 - 12.2* 3.0 2.4 1.8 1.4
10 0.9 1.4 1.7 1.7 1.8 2.0 2.2 1.3 - 13.3*  3.2° 2.7 1.6 1.4
15 1.1 1.7 2,17 2.1 2.1 2.4 26" 1.4 - 18.8°  4.37 3.5 20 1.7
25 1.2 1.5 1.9 1.9 1.9" 2.2 2.3" 1.4 - 14.8° 3.7 3.1° 20 1.5
35 1.0 1.4 2.0 1.9 20" 2.2 2.1" 1.4 - 14.8° 3.7 3.0 21 1.6
50 1.0 1.7 2.5 2.5 2,57 3.0° 300 1.4 - 21.1A" 5.1 3.9° 19 1.2
100 1.2 2.0A" 2.7 2.8 2.7 3.0° 3.2° 1.4 - 26.1* 5.5 4.5A% 2.4 1.8
150 1.2 2.2° 3.0° 3.0° 3.0° 3.4 3.3 1.5 - 27.2°  5.6° 4.7 2.2 1.8
200 1.3 2.4° 3.0 3.0° 3.2 3.5 3.5 1.5 - 34.8  6.9° 5.6 3.0 1.8
P
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 1.1 1.3 1. 1. 1.5 1. 1.4 1.3 8.6 2.7 1.7 1.7 1.7 1.5
10 0.9 1.3 1. 1. 1.6 1. 1.5 1.4  9.1* 3.1 2.0 1.9 1.8 1.6
15 1.1 1.5 1.8 1.8 1 1.9 1.8 1.5 10.7¢ 3.7 2.5 2.4 2.2 1.8
25 1.0 1.4 1.8A* 1.8 1.9° 2.1* 2.0° 1.5 12.4° 3.9 2.6 2.5 2.2 1.7
35 1.1 1.4 1.9 1.8 1.8 2.1* 1.9° 1.5 12.6° 4.1 2.6 2.5 2.2 1.8
50 1.0 1.5 2.0 2.0 1.9° 2.1* 20 1.6 13.2° 4.2 2.7 2.5 2.1 1.7
100 1.1 1.6 2.0 2,00 217 2.4 23A" 1.6 15.8A7 5.3 3.3 3.0 2.5 2.0
150 1.2 1.7 20" 2.0° 2.0 2.3 22" 1.6 13.9 4.6° 3.0° 2.7 2.3 1.8
200 1.2 1.7 2.1 2,17 2,27 2.5 2.4 17 16.8 5.1 3.3 3.2° 2.8 2.0
: s ¥ A >
1.8, >3.0;A , P
:E N N
3 /J\ém —%‘Lﬁl@
(1) s s 1 64 9 64
10 P 3 ;6 24
P
(2)p 3 ,
-2
(3) P, 50 100kg: hm °, 25
-2
100 kg hm
(4) Soares 8] P ( Pisolithus
. . -1
tinctorius (Pers.) Coker et Couch) , P 13. 4 mg- kg
-1
, P 8.6 mg- kg
Vieira RF ! , 2 P , P 3.3mg- kg”' 13.4
-1
mg- kg p , P
.. 10
:Vieira R F " , p 0 1.7 23.0 47.0 94.0

141.2 188.0 mg- kg ', p 23.0 4.0  94.0 mg-
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The Potential Minimum Phosphorus Fertilizing for
Eucalyptus camaldulensis, E. grandis and E. tereticornis

ZH ON G Chong4u', GON G Ming~in', CHEN Yu',

WANG Feng<hen', GUAN Zedou’, Bernard DELL’
(1. Research Institute of Tropical Forestry, CAF, Guangzhou 510520, Guangdong, China;
2. Forestry Institute of Yangxi County,Guangdong Province, Yangxi 529800, Guangdong . C hina;
3. School of Biological Science and Biotechnology, M urdoch University, Perth, WA 6150, Australia)

Abstract: A fertilizing experiment was established in March 1989, at Yangxi, Guangdong,
China. A randomised block split-plot design was employed in which 10 phosphorus rates (0,
5, 10, 15, 25,35, 50, 100, 150, 200 kg(P) - hm ™~ as superphosphate in sub—plots randomised
within main plots which represented 3 FEucalyptus species, Eucalyp tus camaldulensis, E .
grandis and E. tereticornis. The tree heights were measured at 1, 3, 6, 9, 12, 21, 24, 64
months after planting, and DBH at 9, 12, 21,24, 40 and 64 months. The results showed that
the tree heights from 1 to 64 months and DBH from 9 to 64 months were significant
differences (P< 0. 01 or P< 0.05) between unfertilizing and 9 P treatments, and between 3
FEucalyptus species. Phosphorus fertilizer can clearly improve the growth of tree heights and
DBH ,but the improvement was different in phosphorus needs among the 3 tree species, that
is ,tree heights and DBH measured from 6 to 64 months were significant interaction effect
between tree species and phosphorus treatment, and the starting and end of the high
effectiveness periods were differences between 3 species. It was suggested that potential
lower quantity of phosphorus fertilizer when planting in field, respectively 50 100 kg(P) -
hm™ ° for E. camaldulensis and E. grandis,and 25 100 kg(P) -+ hm~ *for E. tereticornis.
Key words: Fucalyptus; phosphorus; growth; interaction



