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Effect of Mixed Proportions on Leaf Resource Acquisition Capability in
Mixed Plantations of Eucalyptus and Native Trees
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Abstract: Mixed-species plantations composed of Eucalyptus and native tree species have great potential in
improving stand productivity and ecosystem functions. In this study, we investigated leaf physiological, structural

and chemical traits of three dominant native tree species (Machilus chinensis, Cinnamomum burmannii and
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Manglietia glauca) and Eucalyptus urophylla in Eucalyptus monocultures (EM) and four mixtures of Fucalyptus
(EU) and native trees species (NS) with different mixed proportions (EU:NS=5:5, 6:4, 7:3, 8:2, respectively) in
south China. The results showed that there was substantial interspecific variation in leaf traits among four
dominant tree species. On average, M. glauca had the highest SLA, PPUE, Amass, Tmass, Nmass and Pmass, indicating
that M. glauca adopts resource acquisition strategies. E. urophylla had the lowest SLA, PPUE, Amass, Tmass, Nmass,
Pmass but the highest PNUE, indicating that E. urophylla occupies characteristics typical of fast-growing and
nutrient-conserving in order to adapt nutrient-poor environments. There was nearly no overlap between M. glauca
and E. urophylla in leaf traits, such as SLA, N:P, Amass, Tmass, PPUE and Npass, indicating that M. glauca and E.
urophylla were highly complementary in the leaf resource use. Manglietia glauca may be an ideal candidate tree
species for establishing mixed plantations of Eucalyptus and native tree species. At the species level, Nmass of M.
glauca, Piass of M. chinensis, Amass and PPUE of C. burmannii in dry season increased with the mixed proportion
of native species, but leaf traits of four dominant tree species were generally not affected by the mixed proportion
as a whole. At the stand level, SLA, PPUE, Amass, Tmass and N:P in mixtures of Eucalyptus and native species were
significantly higher than those in Eucalyptus monocultures. Thus, plantations established with Eucalyptus and
high diversity native tree species can improve the light capture and photosynthetic capability from the stand level,
but also aggravate the phosphorus limitation of plant growth. Overall, it was suggested that native species with
complementary resource use to Eucalyptus and capability of optimizing phosphorus biogeochemical cycle of
mixed plantations should be prioritized in designing and improving the Eucalyptus plantations in south China.

Key words: Eucalyptus; Native species; Mixed forest; Mixed proportion; Leaf trait
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Table 1 Plot profile of mixed plantations of Eucalyptus urophylla and native species

AER e I Mean height (m) SEHMI# Mean diameter at breast height (cm)
Stand type MC CB MG EU MC CB MG EU

MF 5:5 8.48+0.52 7.79+0.69 12.08+0.69 16.71+£0.63 14.92+1.23 11.17+1.09 13.71+0.61 18.72+1.07

6:4 8.33+£0.39 6.40+0.62 10.98+0.58 14.38+0.68 13.14+0.51 7.33+£0.36 11.87+0.78 15.64+0.76

7:3 9.18+1.02 9.03+0.74 11.42+0.77 14.94+0.53 13.06£1.02 11.48+0.67 13.08+1.00 17.25+1.29

8:2 7.17+0.54 8.08+0.75 9.37+0.82 14.81+0.78 11.63+1.33 12.62+1.19 11.37+1.13 16.97+1.21

EM 10:0 - - - 13.69+0.82 - - - 17.92+1.53

MF: JBZZAK; EM: 4lifk; NS: 2 L8F; MC: 485E44; CB: FH&; MG: KAE; EU: B4, T

MF: Mixed forest; EM: Eucalyptus monoculture; NS: Native species; MC: Machilus chinensis; CB: Cinnamomum burmannii; MG: Manglietia glauca; EU: E.

urophylla. The same below
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TE e B B RN AR (PY IR EZ

FIH LI-6800 Y64 R 4i(LI-COR, USA)JE il
A RAEFEMER . 2050 2021 4F 8 A (EZE)F 2022
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BH AR 34T SR TR B KO A % (maximum  photo-
synthetic rate per unit of leaf area, Aara)s ZSMEHZFR
(transpiration rate per unit of leaf area, Tarea) F17K 73 %]
FH 20 Z (water use efficiency, WUE) I %€ o I 5E i)
B H BERH A 1500 umol/(m?-s), 5 I ¥ 58
N 25 °C, FIH CO I E S LLE CO il &N
400 umol/mols WUE=Aurea/ Tareas AL T 2 55
KIEE T (Amass)=Aared/ LMA,  FEALI 5T 2 1 25 1
TR (Timass)=Tared LMAPL BBA1, 1 1 565 A
% (photosynthetic nitrogen use efficiency, PNUE)=
Anmass/Nimass, 7655 15 H] FH 2% (photosynthetic phospho-
rus use efficiency, PPUE)=Tmass/Pmass° o

2 AT WA WRSCLO B AT AR R R

1.3 BI/M G547

Guit i, XETE BT T ISR AT
2 [F AT, FRAE 73 T T AN & 2R AR I i gt
177 logl0 %3 R H =R R 7 Z 0 HT 715 (ANOVA)
SYNTZETT . WA RNE RS LAp) f L AE AR R & A
PR B s, S/ 22 e W VA (LSD) AT e
Z H (R E KT E N P<0.05). ER5T 70 HT(PCA)
F T 53 A7 & W 7 R AE AS [7) B 48] A AR VR 58 AR RT AN
[E & MR b o R AR 22 S . A B 3 b 5 4R
PUEH R Gt (V 4.0.3) 58 1

2 SR

2.1 SRR e

SERRM, AENEASLGR 4 PP b Fi g o
v G5 R IR AT AR 235 P R) 22 /(3R 2) IR
FEMT 745 SLA . Nimass~ Prass B¢ 1, B2 1) NIP 5 i
% 1) LDMC =1 (Bl 1) SLAL Niass #1 Prass
ETRFEYFERKRES, Ho SLA fERFR &,
Ninass 76 FZE5 5 5 Prnass M1 N:P 2T 2= (I 5200 K 4
RIS #4K b, SLA F1 Niass 320858 HL A 35 208

Table 2 Effects of season, species, mixed proportions and their interactions on leaf traits

T H Item SLA LDMC Ninass Pnass N:P Aqrca Tarca Amass Trnass WUE PNUE PPUE
SE F 11.908" 1.510 5.040°  37.718"  27.569" 2239  239.898" 0.003  275.960° 237.524" 0.482 13.841"
P <0.001 0.223 0.028 <0.001 <0.001 0.139  <0.001 0.954  <0.001 <0.001 0.490  <0.001

MP F 3.246" 4510 3.638" 2.946" 1.863 3.254° 5.241° 4.827" 8.084" 0.794 2.930" 1.789
P 0.017 0.003 0.010 0.026 0.127 0.017  <0.001 0.002  <0.001 0.533 0.027 0.141

SP F 155297 508.932" 215.739" 3.262°  57.420°  12.954" 8.656" 13.270"  20.876" 1.919 21.977* 6.460"
P <0.001 <0.001 <0.001 0.027  <0.001 <0.001 <0.001 <0.001 <0.001 0.135  <0.001 <0.001

SExMP F 1.001 0.897 0.667 0.180 0.746 0.867 3.420" 0.565 3.021" 1.608 0.365 0.976
P 0.411 0.471 0.617 0.948 0.564 0.488 0.013 0.689 0.023 0.182 0.833 0.426

SExSP F 0.759 2.462 2.402 5.683"  10.746" 4.940" 2.696 5.019" 3.204" 0.851 7.160" 1.193
P 0.521 0.070 0.075 0.002  <0.001 0.004 0.053 0.003 0.029 0.471 <0.001 0.319

SPxMP F 0.712 2.077" 2.601" 0.943 1.394 0.791 2.034" 0.770 2.011 1.071 0.467 0.805
P 0.696 0.044 0.012 0.494 0.208 0.626 0.048 0.645 0.051 0.395 0.892 0.613

SExMPxSP F 0.432 0.730 0.303 0.639 0.482 0.751 0.991 0.597 0.790 1.032 0.632 0.432
P 0.913 0.680 0.971 0.760 0.882 0.661 0.456 0.795 0.627 0.424 0.766 0.914

*: P<0.05; SE: =75, MP: JRAZLLHI; SP: #)Fh; SLA: HUHHHIAR; LDMC: M9 & & WUE: /K3 FIHAE; PNUE: Jt& &AM A, PPUE: Jté
BRI R0 Niass: J5 T B0AL BRI T RS B Proasst 5 T B B AT B 35 485 Aass: 25 T80 BT B IR B0 KOG 50 2 Tomass: Ji T AL 2 1A 25
A Nogea: 25 T HLLHIBI T B S B Porea: 2 T HRALHIAIIT WS B, N

*: P<0.05; SE: Season; MP: Mixed proportion; SP: Species; SLA: Specific leaf area; LDMC: Leaf dry matter content; WUE: Water use efficiency; PNUE:
Photosynthetic nitrogen use efficiency; PPUE: Photosynthetic phosphorus use efficiency; Ny Mass-based leaf nitrogen content; Pyas: Mass-based leaf
phosphorus content; Ap.s: Mass-based leaf maximum photosynthetic rate; Tuass: Mass-based leaf transpiration rate; A,e.: Area-based leaf maximum

photosynthetic rate; Tyr,: Area-based leaf transpiration rate. The same below
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Fig. 1 Comparison of leaf traits of four tree species in dry season and wet season under different mixed proportions. Different letters upon column indicate

significant differences at 0.05 level.
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Fig. 2 Comparison of leaf physiological traits of four tree species in dry season and wet season under different mixed proportions
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