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Effects of different mixing patterns on growth, litter production and
soil nutrients in Eucalyptus plantations
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Abstract: [Objective] This paper studied the growth of different tree species, litter production and soil
nutrients in Eucalyptus plantations with different mixing patterns to provide basis for scientific cultivation
and sustainable management of Eucalyptus plantations. [Method] The single species plantation of Euca-

Lyptus grandis X E. urophylla and its mixed-species plantations with Dalbergia odorifera, Parashorea
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chinensis , Erythrophleum fordii and Castanopsis hystrix in Southwest Guangxi were selected. The method
of typical plots was used to measure diameter at breast height (DBH), height, height under branches and
crown width of each tree species and calculate individual volume and stand volume. Three sampling sites in
the center of each plot were selected to collect litter and soil samples at the top with depth of 0—20 cm for
measuring soil pH and soil nutrient content. [Result] (1) The DBH (except for mixed forest of Eucalyptus
grandis X E. urophylla and Dalbergia odori fera) ,height under branch (except for mixed forests of Euca-
lyptus grandis X E. urophylla and Dalbergia odorifera), crown diameter and individual tree volume
growth in mixed forests were significantly higher than pure forest (P<C0. 05),while height growth had no
significant difference (P > 0. 05). (2) Among different mixing patterns, the volumes of Fucalyptus
grandis X E. urophylla forests were in the order of Eucalyptus grandis X E. urophylla pure forest (126. 89
m®/hm?) > mixed forest of Eucalyptus grandis X E. wurophylla and Castanopsis hystriz (114, 02
m’/hm?) > mixed forest of Eucalyptus grandis X E. urophylla and Erythrophleum fordii (111. 06
m®/hm?®) >mixed forest of Eucalyptus grandis X E. urophylla and Parashorea chinensis (109. 82 m*/hm”) >
mixed forest of Eucalyptus grandis X E. urophylla and Dalbergia odori fera (107.23 m’/hm?). The vol-
umes were in the order of Castanopsis hystrixz (25.72 m*/hm®)>Parashorea chinensis (19.01 m*/hm*)>
Erythrophleum fordii (14. 85 m®/hm?) > Dalbergia odori fera (9. 35 m’/hm*). (3) Mixed forests had
higher total litter stock than pure forest. In mixed forests, semi-decomposed litter layer was thicker than
that of undecomposed layer.while it was the opposite in pure forest. (4) Soil pH value and contents of soil
organic matter, available N, available K, total N, total P and total K in mixed forests were significantly
higher than those of in pure forests,while there was no significant difference in available P among all for-
ests. [Conclusion) Different mixing patterns had significant impacts on growth, litter production and soil
nutrients of Eucalyptus plantations. Considering stand quality and yield,the mixed forests of Eucalyptus
grandis X E. urophylla and Castanopsis hystriz had more advantages in stand growth,improvement of lit-
ter and soil quality.

Key words: Eucalyptus;plantation;stand growth;litter;soil nutrient; mixing pattern
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X, TREANBES WEFEETT4—-10 A,
AERRERN A 1 450 mm, AFEF I 22 C s R AL
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Table 1 Basic information of Eucalyptus plantation sample plots with different mixing patterns

FE AT iR/ hm? 4R /m 2 W 1) Yo/ ()
Plots code Afforestation area Altitude Slope degree Slope aspect Slope degree

1 7.30 287.5 1 | Upslope and midslope BHY% Sunny slope 24

I 15.70 258.9 H | Upslope and midslope BH#% Sunny slope 28

|l 11. 20 204, 4 t Midslope KA Half-sunny slope 19

v 11.10 281.8 1 [ Upslope and midslope BHYE Sunny slope 23

V 15. 00 260. 2 H1F Midslope and downslope 2k BH¥3% Half-sunny slope 22

TE: L. BRI 1. B R R+ R SRRSO I B AR F B RRHR M V. B R M AR IR ZCH; V. B AR+ 2R AR, T3

Il .

Note: | . Eucalyptus grandis X E. urophylla, pure forest; [ . Mixed forest of Eucalyptus grandis X E. urophylla and Dalbergia odorif-

era; lll. Mixed forest of Fucalyptus grandis X E. urophylla and Parashorea chinensis; |\ . Mixed forest of Eucalyptus grandis X E.

urophylla and Erythrophleum fordii ; V . Mixed forest of Fucalyptus grandis X E. urophylla and Castanopsis hystrix. The same be-

low.
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Table 2 Growth of tree species in Eucalyptus plantations with different mixing patterns
2 / . A N ] 3
b S i Wt/ cm i /m B i/ m @if/m SRR R m
. ! . Mean height Mean individual
Plots code Tree species Mean diameter Mean height Mean crown
under branch volume
E Rtk -
+ E 5.284+1.87 ¢ .5840. 44 a .8940. 35 a . +o0. a
1 E. grandis ¥ E. urophylla 14.32+1.09 a 15.28+1.87 a 8.584+0.44 a 2.894+0.35a 0.123140.0469 a
R e o
5+1.28 a 5.4341.90 & 9.06+0.61 a 3.4340. 2¢ .129 6+0.
11 E. grandis X E. urophyila 15.65+1.28 ab 15.43+1.90 a 9.06=+0.61 ab 3.434+0.29b  0.1296+0.0104 b
o o
FEF%Q#“JH] . 4.63+1.49 4.29+1.32 1.2640.32 1.2840. 25 0.006 740.003 8
Dalbergia odori fera
E Rk 5
+ 5.90+2. 35 9.34+0. 69 3.73+0. . 132 6+£0. 019
il E. grandis X E. urophylla 16.77+1.21 b 15.90+2.35 a 9.3440.69 b 3.734+0.28b 0.1326+0.0194b
2, g
HRH . . 6.75+0. 63 6.30+0.71 3.45+0. 46 2.29+0.28 0.011 840.002 2
Parashorea chinensis
v R 16.82+1.16 bc 16.25+1.58 a 9.82+0.42 b 3.45+0.37 b 0.138 1£0.026 4 be
E. grandis X E. urophylla T T T T : -
A . .. 6.25+1.33 6.28+1.58 3.28+0. 68 2.0240. 34 0.010 740.001 9
Erythrophleum fordii
V FLE L 17.18£0.91 ¢ 16.42+2.14 a 10.72+0.32 ¢ 3.54+0.27b 0.14567+0.019 3 ¢
E. grandis X E. urophylla T T T T ' -
ZIHE

8.7240.76 9.1740. 64 3.39£0.79 2.89+0.67 0.029 3£0.005 9

Castanopsis hystrix
T BB S5 AR S R /NG 8 R A R M N AR ) 22 53 |35 (P<<0. 05) . T [l

Note: Different lowercase letters indicate significant difference among plantations (P<Z0. 05) , The same below.
2.2 ARBZEAXMERKSERENIZ M gfidk/b 10. 31 m*/hm’, UM BB R Z B B
T TR R FHR S B B R E B R B b ) R S8 B i A A B 1 L [R] 5
R B R AR AR (126. 89 m® /hm®) > B B e+ 20 #E

160.00r  EIRA# F Mixed tree species:
A HK (114, 02 m’/hm?) = [ F& # + B A R 38 4 140.00f D EJEHE Eucalypius grandis X E.urophylla
(111. 06 m’/hm*) > EH B # + 3 X # & 58 # ~ 12000F [ ] _ ] ] -
(109.82 m’/hm’) > F & He + W MR M B2 10000] [l |
(107.23 m* /h® ). RICHFI OB B RBBLHE 52 so0of
(25.72 m*/hm®) > B K (19. 01 m*/hm?®) > & @E 60.00 L
(14.85 m®/hm*) > & & & (9. 35 m®/hm?®) , X 7] M 4000}
RE S IRACH A AE KSR RIA ¢, MR 8 3 L 20.00 |
KA B R+ ZOMENR SRR =5 (139, 74 m’ /hm?) 0.00— T m m -
tWE BMdibkZ 12. 85 m® /hm* ; B B AL+ B KR FEH X S Plots code
SAR(128. 85 m'/hm ) W2 L E R AL 1. 91 L ORI S B A TR 0 5 B 2 57
m’/hm” 3 55 = O B R % + M KR 32 bk (125, 91 Fig.1 Stand volumes of single and mixed species

m’/hm*) . [WE B LEAKZ 0. 98 m*/hm? ; B A%+
WA BORLIR S MR de /D AL 116, 58 m’ /hm? L, [TLE %

Eucalyptus plantations with different mixing patterns

25 b Tk R AR E R A ECAR LU ) 8 /b 3 A



5 2 3 ik

B A5 A [ TR S RO M I R 2B I 4 9 4 ek R e B SR S B 5 T 35

BRHEEMREMEMEAT TR, HEREEZSEX
W AR AR LIRSS MR B R B & T HE
oz alUbk L T B R M 5 I A AR TR S PR I W AR T R
Mok, BT R AR 5 A 2 5 R IR 5 3 b T
WL BRI F SN EE SRR, B
RS2 5t Rl L EAR T ORI 2 2 0BT E
A TR SR s e A 2 OBR BRI A S M 28 B A i
2.3 AREEZEAMEHKSEZFMEN R
3 WoR R MM E Y BAF R B E ST

B RS (P<C0. 05), HR/NR I B e fk + 41
METRAS MR (7 729. 28 kg/hm®) > E B + 2 XKk
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(6 558. 35 kg/hm") > [ & # + B 7 o 18 IR 28 bk
(6 214.74 kg/hm*) > E J& & 4fi #k (4 154. 91
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Table 3

Existing litter in Eucalyptus plantations with different mixing patterns

P ) A/

43t ) Fermentation layer

K fR)Z Litter layer

FE AR (kg + hm2) Tt ) G R R/ % T i/ o SR LU/
Plots code Total litter stock (kg » hm ?) Proportion in (kg » hm ?) Proportion in total
Litter stock total litter stock Litter stock litter stock

1 4 154.91+192.86 a 1 818.194158.04 a 43.76 2 336.72+£199.38 a 56. 24

1 6 214.744236.47 b 3406.29+204.12 b 54. 81 2 808.45+214.54 b 45.19

I 7 271.214256.63 ¢ 3944, 43+231.61 be 53.98 3 362.784+242.29 be 46. 02

I\ 6 558.354209.29 b 3498.234+211.49 b 53. 34 3 060.124+204.85 b 46. 66

Vv 7729.284228.68 ¢ 4 000.854246.70 ¢ 52.28 3 728.434+248.26 ¢ 48.72

2.4 AREBZEAXEKMKS LEFSHF I

R 4 v LU L TR 28 Mol (B 115 R b A1) 2
JZ(0~20 cm) 138 pH {H5 H BAZ4E KAt 22 5 2
B RS 5 pH H R U 4. 77, B &
e+ B A #E A LB R A R  E R A AR R R
R+ 2L HEIR S AR Y 1 35 pH (B $K B R AL 2l AR b
BIARE T 4.82%,10.27%.,9. 64 % A1 10. 90% ., fh
W AT DL e RS bR £ ol A ASE X 2 T BSORR M - 48 1 R
b, B RIR 22 47 Bh T8 2% + e Ak .

M EIEA LR & R E . B REIR SR ERZ
THAHE SRS EE S TE R (P<
0.05) , RN B R+ 2T HER S #h (27, 58 g/kg) >
E R+ R RHR AR (24, 27 g/kg) > FE Bk +#%
KIRAHR(22. 81 g/kg) > & #e + [ 7 B ARLIR A2 Ak

(20. 24 g/kg)>FE R4 (16. 18 g/kg) (& 4),

M AT & R F IR A M 3R JE (0~ 20
em) HHEHAL N HAL PLodia Koa N2 P flae K
RS T E Bk, B R AR R RE
TR A N e N &R, B R+ 2N
TR MIEAR T B B A H A8 AR H, mif = TE R
M+ e SRR AC bk, A 3R B i R/ R
BN E A+ MR A > B B A+ 3 R B S
> E R AR+ RIS B R AR+ B s R A
M>E R AR, 7 2250 Fr o, £ bR 53 1] 4 B8
BMPERERARFE, HMIRI & &A1 32
S (P<C0.05), AR FE . B R 8l Ak i A i
2338 b BT R R B RR S A R TR 4R 1
b 5ig

x4 ARBTEXEHMATHE T ERDHFE

Table 4 Soil nutrient characteristics of Eucalyptus plantations with different mixing patterns

B LD pH fH HHLT/ (g - kg™ M N/ (mg « kg™ M P/ (mg + kg™
Plot code pH value Organic matter Available N Available P
1 4.7740.21 a 16.18+2.59 a 96.02+12.15 a 2.07+0.74 a
11 5.00+0. 14 ab 20.24=+2.44 b 117.2949.39 b 2.68+1.16 a
il 5.26+0.18 b 24.2742.05 be 122.03+8.44 b 2.83+0.91 a
N 5.23+0.24 b 22.81+2.51b 124.0846.80 b 2.70+0.59 a
\Y 5.294+0.19b 27.58+1.60 ¢ 126.3446.41 b 2.88+0.62 a
FE AR S HY K/ (mg + kg™ D) 4 N/(g+ kg™ H) 4 P/(g+ kg™ ) 2 K/(gekg D)
Plot code Available K Total N Total P Total K
1 60.28+4.48 a 0.89+£0.10 a 0.18£0.03 a 0.6240.12 a
il 67.21+£3.09 b 1.0640. 26 ab 0.22+0.04 ab 0.82+0.18 ab
I 84.57+2.94 ¢ 1.08+0. 14 ab 0.26+0.03 b 0.92+0.14 b
v 72.89+4.46 b 1.18+0.13 b 0.2340.02 b 0.8740.10 ab
Vv 87.4542.59 ¢ 1.2640.18 b 0.28+0.03 b 0.99740.08 ¢
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