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Effects of altitude on leaf traits of Fritillaria unibracteata

. * .
CHEN Wennian , CAI Pingyuan
( College of Life Sciences, Neijiang Normal University, Neijiang 641112, Sichuan, China )

Abstract: As an important traditional Chinese medicinal plant, Fritillaria unibracteata is mainly distributed in alpine
areas with an elevation above 3 000 m. Unsustainable harvesting of this species has greatly destroyed its natural habitats
and made it more valuable. Among all factors affecting its growth, altitude is the most obvious one. To explore the effects
of altitude on leaf traits of F. unibracteata, three altitudinal sites (low site, medium site and high site) were set up on
the north-facing slope of Kaka Mountain in the upper reaches of Min River, and plant transplant experiments were
carried out between low site and high site, which was 108.5 d. Then leaf traits including leaf lifespan, stomatal density
and length, single leaf area and specific leaf area in each site were measured. In these experiments, some meaningful
results were produced. The results were as follows: (1) From low site to high site, leaf lifespan shortened, and there
were significant differences among sites. Leaf lifespan at low site was 121.3 d, about 13 d was shortened more than that at

high site, which was 108.5 d. Along with altitude rise, stomatal density increased. (2) Compared with low site with only
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48.5 stomas per square milimeter, stomatal density in high site increased by 42.8%. (3) Contrary to stomatal density,
stomatal length decreased along with the increase of altitude. Compared with low site with 82.4 pwm, stomatal length at
high site with 71.3 pm reduced by 13.5%. (4) As to single leaf area and specific leaf area, they both showed a rising
trend from low site to high site. At low site with 1.61x10™ m’, single leaf area at high site reached 2.20x10* m", 36.6%
more than that at low site; similarly, specific leaf area at high site was 12.5%10™ m” « kg, 62.3% higher than that at
low site with 7.7x 10* m® + kg". At the same altitudinal site, the control plants and transplants did not differ
significantly. (5) For those transplanted plants, they always performed in accordance with control plants at the same
altitudinal site after transplant experiment, but did not show characters of control plants at different altitudinal sites
before transplant experiment. It can be concluded that altitude exerts an evident influence on leaf traits of F.
unibracteata, and that leaf traits of F. unibracteata is of great plasticity when environment conditions change.
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Table 1

Comparison of leaf lifespan of plants among

three altitudinal sites

Wit AR AL RSN RIEREAL
Altitude Altitudinal site  Altitudinal site  Altitudinal site
at 3950 m at 3 750 m at 3 500 m
(m) (HA) (MA) (LA)
M- % £y 108.5+8.9 ¢ 115.7£10.4 b 121.3£9.6 a

Leaf life-span (d)

TE: AR AR A1 BT (P<0.05) . T,
Note: Different letters indicate significant differences among sites
(P<0.05). The same below.
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Table 2 Comparison of leaf lifespan difference of plants

between different plot pairs

HEBAE T3 %
Comparison
of plot pairs

HAS5HB TAS5IB HAS5IB 1LA5HB
HA and HB LA and LB HA and LB LA and HB

R AR

Results of ¢-test

HA=HB LA=LB LB>HA LA>HB

TE: HA,HB 7354 3% w5 U HR B AL (¥ % BERE T RN RS R 5
LA, LB 43 SRR IR 1 %) BB T RIS A 7, I,

Note: HA, HB indicate control plot and transplant plot in high
site, respectively; LA, LB indicate control plot and transplant plot

in low site, respectively. The same below.
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HA, MA, LA indicate control plot at altitude 3 950, 3 750, 3 500
m, respectively. Different letters indicate significant differences

among sites (P<0.05). The same below.
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Fig. 1 Variation of stomatal densities of Fritillaria unibracteata

along altitudinal gradients
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Fig. 2 Variation of stomatal lengths of Fritillaria unibracteata

along altitudinal gradients
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Table 3 Comparison of stomatal densities and

lengths of plants between different plot pairs

FERERE T RS
Comparison
of plot pairs
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Results of
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(stomatal length)
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Table 4 Comparison of single leaf areas and specific

leaf areas of plants among three altitudinal sites

=Rz a: i R ERAL  RIEAR AL
AR T Altitudinal site  Altitudinal site  Altitudinal site
Altitude (m) at 3950 m at 3 750 m at 3 500 m
(HA) (MA) (LA)
Hnt T AR 2.20£0.27 a  1.71x0.22b  1.61=0.20 b
Single leaf area
(10™* - m?)
AL NTTEA 12.5+2.2 a 9.8+1.4 b 7.7+1.6 ¢
Specific leaf area
( 10* m? - kg'l)
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Table 5 Comparison of single leaf areas and specific

leaf areas of plants between different plot pairs
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