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Effects of provenance and common garden environment on leaf functional
traits of Machilus pauhoi seedlings*
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A},ﬁ{w To understand the resource allocation and utilization of Machilus pauhoi leaves and their response to environmental
changes during the growth, and to further explore the main mechanism for the variation in functional traits of M. pauhoi,
1.5-year-old M. pauhoi seedlings were studied. We compared the differences in leaf area (LA), leaf dry weight (LDW), leaf
mass per area (LMA), leaf morphology index (LMI), and leaf tissue density (LTD) between two common gardens in Nanchang,
Jiangxi Province and Shunchang, Fujian Province. We analyzed the effects of provenance and common garden environments on
the functional traits of M. pauhoi leaves. The results showed that provenance and the soil environment of the common garden
jointly affected the leaf functional traits, such as LA, LDW, LMA, LMI, and LTD of M. pauhoi seedlings, and the contribution
of the soil environment of the common garden on the functional traits of seedlings was higher than that of the provenance (except
for LA). The temperature of provenance was the main factor affecting the variation of functional traits of M. pauhoi seedlings
among different provenances. LA was mainly affected by the provenance temperature in July (P < 0.01), and LDW and LMI
were mainly affected by the annual average temperature of the provenance (P < 0.01). LMA and LTD were affected by the
latitude and the provenance temperature in January (P < 0.01). Soil fertility and nutrients were the main factors affecting the
differences in functional traits between the two common gardens, except that there was no significant difference in LA. The
leaf functional traits of seedlings in the Nanchang common garden were the largest among three provenances. LA was mainly
affected by the provenance environment or genetics. Leaf functional traits such, as LDW, LMA, LMI, and LTD were mainly
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affected by soil fertility and nutrients in common gardens. The phenotypic plasticity index of leaf functional traits was the
largest in LTD (0.96) and the smallest in LA (0.53), indicating that the leaf functional traits of seedlings responded differently
to the provenance and common garden environment. The results could provide guidance for excellent provenance selection and

efficient breeding of M. pauhoi seedlings.

[’QN\@‘I{B leaf functional trait; phenotypic plasticity; provenance; common garden; seedling of Machilus pauhoi
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Table 1 Geographical environment of the provenances
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@/C) (h/mm) temperature (¢/°C)  (RH/%) @/°C) @/°C) (h/mm)
IS 26.350  114.381 17.5 1421 5210 71731 28.2 6.2 1124 299
JA 27.249  114.232 17.7 1553 5365 78.77 28.9 5.9 1198 304
Z) 29.445  119.130 16.9 1712 5270 78.59 28.1 4.9 1214 320
IS: TLPYIE I JA: VLS4 Z): Wil dife.
JS: Suichuan, Jiangxi; JA: Anfu, Jiangxi; ZJ: Jiande, Zhejiang.
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Table 2 The basic data of two common gardens (X = SD)
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garden of Shunchang, Fujian. JS: Suichuan, Jiangxi; JA: Anfu, Jiangxi; ZJ:
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Table 3 Variance analysis on leaf functional traits of Machilus pauhoi seedlings

AR Trait [ % Factor d; Y477 Mean square F P SS/%
[fi] i £l Common garden 1 92.073 1.478 0.226 3.63

LA il Provenance 2 854.076 13.708 <0.001%* 67.27
Jii) 3 J2l x Fp il C x P 2 369.438 5.93 0.003** 29.10

[} Jiii bl Common garden 1 1.233 130.051 <0.001%* 69.23

LDW Fh Provenance 2 0.193 20.381 <0.001** 21.67
Jii) i J2l x Fp il C x P 2 0.081 8.517 <0.001%* 9.10

[fi] Jiii el Common garden 1 0.521 1583.797 <0.001%* 99.05

LMI FhJ Provenance 2 0.002 5.104 0.007%* 0.57
[ J5 el x Fb i C x P 2 0.001 3.052 0.050 0.38

[7i] Jifi gl Common garden 1 127888.851 748.465 <0.001** 98.30

LMA FE Provenance 2 843.425 4.936 0.008** 1.66
[ )53 iEl x Ffiifsi C x P 2 22.544 0.132 0.876 0.04

[7i] i el Common garden 1 3.587 297.528 <0.001%* 86.12

LTD Fh Provenance 2 0.15 12.4 <0.001%* 7.18
[ J5i el x Fh i C x P 2 0.14 11.573 <0.001** 6.70

LA: PHIE AL LDW: BT LMI: MHEATEEG LMA: [t ; LTD: H2H 48U .
LA: Leaf area; LDW: Leaf dry weight; LMI: Leaf morphology index; LMA: Leaf mass per area; LTD: Leaf tissue density. C x P: Common garden x Provenance.
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Fig. 1 Effects of common garden and provenance environment on the leaf functional traits of Machilus pauhoi seedlings. IN: The common garden of
Jiangxi Agricultural University; SC: The common garden of Shunchang, Fujian. JS: Suichuan, Jiangxi; JA: Anfu, Jiangxi; ZJ: Jiande, Zhejiang. Different small
letters mean significant difference between the provenance traits in the same common garden at 0.05 level. Different capital letters mean significant difference
between the same provenance between two common gardens at 0.05 level.
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Fig. 2 Phenotypic plasticity index (PPI) of the leaf traits from different
provenances. LA: Leaf area; LDW: Leaf dry weight; LMI: Leaf morphology
index; LMA: Leaf mass per area; LTD: Leaf tissue density. JS: Suichuan,
Jiangxi; JA: Anfu, Jiangxi; ZJ: Jiande, Zhejiang.
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Table 4 Stepwise regression analysis of leaf functional traits of Machilus
pauhoi seedlings and environmental factors

TEIR Iy " B
Trait Regression equation

LA LA =-341.420 + 13.135]uT 0.20 <0.001
LDW LDW = -3.968 + 0.245MAT 0.16 <0.001
LMI LMI =-0.872 + 0.055MAT 0.18 <0.001
LMA LMA =0.061-0.002Lat 0.22 <0.001
LTD LTD =-0.695 + 0.160JaT 0.11 <0.001

LA: i 1 LDW: i85 LML B AT 4G LMA: L& LTD: i
B

LA: Leaf area; LDW: Leaf dry weight; LMI: Leaf morphology index; LMA:
Leaf mass per area; LTD: Leaf tissue density.
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FMAHSE (P <0.01), LTDSF IR #1372 S A
IEAIE (P < 0.01) , LDWA5 LMY 55 Fh b AR 2 95 S 40 2%
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