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Abstract: We measured plant traits and floral traits of Meconopsis integri folia at different altitude popula-
tions (4 452 m, 4 081 m, 3 681 m), collected ripe fruits in the end of flowering and counted seed produc-
tion per fruit to estimate the overall phenotypic selection differential and selection gradient. We used one-
way ANOVA analysis to estimate variations of plant traits, floral traits and seed production per fruit at
different altitude populations. We evaluated phenotypic selection (selection differential and selection gradi-

ent) on plant traits (plant height and leaf size), floral traits at different altitudes populations using multi
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linear regression model. The results showed that; (1) there were significant reducing of plant traits, floral
traits and seed production with the increasing altitude. The higher altitude, the lower plant height, the
smaller leaf size, the lower number of flower per plant, the smaller floral size and the lower seed produc-
tion per fruit were in population. (2) We found significant differences on phenotypic selection of plant
traits and floral traits at different altitude populations. In particularly, there were significant selection dif-
ferential and selection gradient on number of flower per plant and floral size in population 3 (3 681 m);
however, plant height, leaf size and number of flower per plant were more likely to be chosen in population
2 (4 081 m); interestingly, selection differential and selection gradient on leafl size and number of flower
per plant were marginal significant in population 1 (4 452 m). (3) Our results indicated that divergent alti-
tudes might lead to different phenotypes, floral traits were more likely to be chosen at lower altitude. By

contrast, plant height and leaf size were more likely to be chosen because of rare pollinators and resources

limitation at higher altitude.
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Fig. 1

Measurements on leaf length, leaf width, petal length and petal width of Meconopsis integrifolia
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Table 3 Phenotypic correlations among the plant traits,
R ORI BE 1 e B T TR 2 Horal traite of M. mteart fola
O P RS K —
N . JRINTS PR °
Spearman H5 HE 4 57 6 0T (3% 3) . Bk 5 I T iR BE e Number
) n Trait height Leaf size of flower
AL B A8 /N 6] 349 47 A6 B 8 25 1 AH G (P << per plant
0.01) . AR R g o i TE FRBROK BB 22, B K I Leaf size 0.749" "
2.2 AEEBEKREEHEFHEHNREEEST %% Number of flower per plant 0.586* * 0,597 * *
T AR EPE TS S A bR AL I IR SR AR ] KD Floral size 0.576* "  0.687°°  0.490" "
Ll A AT g5 R 8 B0, A 1 FR AN IR 8 A8 IR Hoow x BB % KE P<0.01
ﬁﬂ%ﬁ@ﬁ?&% MEHERE., HFE4 %Jé S5HDLES, Notes: * * indicated significant level P<C0. 01
1 AEABEMBLEHFRAEERER BEHERMF~2
Table 1 Plant traits, floral traits and seed production per fruit of M. integrifolia at different altitudes
IR R = it T AR 1EHL i NUN 77 i
FhBE Population Altitude Plant height Leaf size Number Floral size Seed production
/m /cm /cm? of flower /cm? per fruit
1 Population 1 4 452 36.77+6.54 638.634+487.61 4.10+1.16 96.21437.98 288.99+94. 35
Fp#E 2 Population 2 4 081 60. 77+8. 49 1 076.60+696. 43 5.40+1.85 136.03446.58 499.28+98.79
FBE 3 Population 3 3 681 74.20410. 86 1909.514£713.48 5.87+1.96 150. 86448. 34 512.32+120.00

T - 2 B S S I A2
Notes: data= mean=®S. D.
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Table 2 Coefficient of variation on traits of M. integrifolia at different altitudes

Fh BE Population Pk TR

TE% {PNAN it 57 8

Plant height Leaf size Number of flower Floral size Seed production per fruit
Fh i 1 Population 1 0.178 1 0.763 5 0.281 8 0.394 7 0.326 5
FhEE 2 Population 2 0.139 8 0.646 9 0.342 5 0.342 4 0.197 9
F#E 3 Population 3 0.146 3 0.373 6 0.334 2 0.320 4 0.234 2
4 2EHEHRESUERERRAEEMBEZRNEEE
Table 4 Selection differential on traits of M. integrifolia at different altitude populations
P2 Selection differential
FhRE o T
Population PEAR Trait CIEES ¥ P s ZRL R?

Regression coefficient g

Model P-value

Determination coefficient R?

¥ & Plant height 0. 044 0.288 0. 040
B 1 - F Leaf size 0.019 0.667 0. 007
Population 1 A% Number of flower per plant 0. 066 0.111 0.088
K/ Floral size 0. 060 0.235 0. 050
k7 Plant height 0.135 <20.001 0.570
, 1 1 Leal size 0.108 <0.01 0. 347

A 2
Population 2 %0 Number of flower per plant 0.079 0.014 0.196
£ K/ Floral size 0. 054 0.151 0.072
#& Plant height 0.036 0.238 0. 049
3 T A Leaf size 0. 024 0.474 0.018
Population 3 %0 Number of flower per plant 0. 066 0.023 0.171
K/ Floral size 0. 086 0.011 0.209
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Table 5 Selection gradients on traits of M. integrifolia at different altitude populations

Fh i 1 Population 1 FBE 2 Population 2 FhBE 3 Population 3
$647 Tndex 54 1510 2 2 54 510 2 2 54 1 7 4
Partial regres sion P Partial regres sion P Partial regres sion P
coefficient B; coefficient B; coefficient B;
¥k Plant height 0.041 0.453 0.115 <20.001 —0.058 0.172
iR Leal size —0.212 0.063 0.021 0.522 —0.042 0. 245
A8 Number of flower per plant 0.112 0.092 0. 056 0.013 0.103 0.020
AE K/ Floral size 0. 094 0. 287 —0. 005 0. 858 0. 090 0.015
P B Model P-value 0.288 <20.001 0.017
e 280 R? Determination coefficient R? 0.410 0. 685 0.373
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