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Table 1 Morphological traits of Caragana intermedia leaves in different planting years
R T A MR FiHE4ERR Planting years/a

Leaf morphological traits

16

25

34

46

& LL/cm

%% LW/cm
)5 5 LFWI/g
FJfi & LDWI/g
T A LA/cm?
E T AR SLA/(cm?-g7")
405 ¢ LDMC/(g-g™")

0.89 £ 0.18 ¢(20.64%)
0.35 + 0.08 b(23.40%)

2.39 + 0.95 b(39.63%)
1.13 + 0.4 ¢(38.73%)
51.74 + 19.70 ¢(38.09%)
50.25 + 19.90 b(39.61%)
0.48 + 0.04 b(7.57%)

1.36 +0.19 a(13.64%)
0.52 + 0.11 a(21.47%)

3.78 + 1.67 a(44.27%)
1.75 + 0.82 a(46.98%)

108.10 + 31.95 a(29.56%)

66.50 + 12.63 a(18.99%)
0.46 + 0.05 b(10.79%)

1.08 + 0.14 b(13.32%)
0.45 + 0.08 a(18.59%)

2.92 + 0.94 ab(32.05%)

1.48 + 0.42 ab(28.59%)
72.93 + 18.11 b(24.83%)
50.24 + 7.03 b(14.00%)

0.51 % 0.04 b(7.85%)

0.84 £ 0.15 c(17.64%)
0.30 + 0.03 b(8.75%)

1.13 £ 0.33 ¢(29.44%)
0.71 + 0.21 ¢(29.53%)

39.78 + 8.56 c(21.53%)

59.37 + 15.95 ab(26.87%)
0.63 + 0.10 a(15.76%)

s BURENIME £ FER (ERRED, BABIEESSIR: AN FEMUEA R PR 2 7 B M (P<0.05).

Note: The data are mean + standard error(coefficient of variation), repeat each data set 5 times; different lowercase letters indicate significant
differences among different planting years(P<0.05). LL, leaf length. LW, leaf width. LFW, leaf fresh weight. LDW, leaf dry weight. LA,
leaf area. SLA, specific leaf area. LDMC, leaf dry matter content.

*2 ARMEERAPERGILM FEHER

Table 2 Structural traits of Caragana intermedia leaves in different planting years

LS EAT SHERN

FiIE4EFR Planting years/a

Leaf structural traits

16 25 34 46
W L EELT/mm 0.21 + 0.03(14.58%) 0.22 + 0.03(13.34%) 0.20 + 0.02(11.73%) 0.22 + 0.03(13.34%)
P ELPT/ST 2.98 + 0.80(29.97%) 2.02 + 0.28(13.77%) 2.07 + 0.61(26.31%) 2.84 + 1.03(36.35%)

F ke AL 55 VB/mm
R EEEUEH/(A-mm™)
TER LB ELEH/(A-mm™)

LERBEAILEUS/(A-mm?)
N E# B A FLELS/(A-mm™2)
FER A ILEFRUSA/um?
TEFEESILEFLSA/um?

0.16 + 0.05ab(29.75%)
270.80 + 38.62(14.26%)
232.60 + 26.35(11.33%)
161.00 + 124.65(77.42%)
174.60 = 137.95(79.01%)
172.93 + 23.78b(13.75%)
201.46 + 29.05(14.42%)

0.18 + 0.03ab(15.66%)

302.00 + 73.83(24.45%)
242.60 + 78.89(32.52%)
135.80 + 49.19(36.22%)
116.00 + 27.71(23.89%)
183.31 + 10.77ab(5.87%)
212.39 + 23.11(10.88%)

0.21 + 0.02a(7.53%)
280.00 + 26.32(9.40%)
175.60 + 63.11(35.94%)
164.60 + 44.94(27.30%)
115.60 + 60.26(52.13%)

211.35 + 23.01a(10.89%)
231.91 + 51.23(22.09%)

0.16 + 0.03b(19.01%)
302.00 + 39.54(13.09%)
257.60 + 58.26(22.62%)
203.40 + 109.29(53.73%)
176.00 = 96.01(54.55%)
163.23 + 30.34b(18.59%)
207.77 + 28.80(13.86%)

i BUENIIE £ fiER CERAZD, SHEIERSK; ARG FRMEAFFMEFER R ZE R B % (P<0.05) .

Note: The data are mean + standard error (coefficient of variation) , repeat each data set 5 times; different lowercase letters indicate
significant differences among different planting years(P<0.05). LT, leaf thickness. PT/ST, palisade tissue/sponge tissue. VB, wide of
vascular bundles. UEH, upper epidermal hair. LEH, lower epidermal hair. US, upper stomatal. LS, lower stomatal. USA, upper stomatal

area. LSA, lower stomatal area.

16 a fll 46 a 1 [H# XS JLI A 9 US. LS Jysm s
S, Mk 77.42%~79.01% F153.73%~54.55%,
25 a AR XS LM 7 ) US iR R (36.22% ),
34 af) LEH, LS Ky ER (35.94%. 52.13% ),
H 4y LT. PT/ST. VB. UEH. USA #il LSA ¥ K
2.2 FEFEERRREEIG )L IhEE IR K 1%

N AN iR NIRRT E A P SR S|
SHRZMKRES . mE 3FH, LL. LW,
LFW. LDW. LA M [E) 2% 2 & EAHC (P<
0.01); SLA 5LL 2REFIFMX (P<0.05), SLA

5 LDW Z [H 2 i Z A (P<0.05), S5HAhM:
MRZHMAFAER EMHLELRZR; LDMCH LL,
LFW. LA 2 M AHE (P<0.01), 5 LW,
LDW £ BZE A% (P<0.05), 5 SLA Z [ AFF
FEREMIEKR,

I 5 ZEA R R 7 3 B AR e, HAS 454
HRZHRRANER ., HE 3, PT/STY
UEH & B & A ¢ ( P<0.05); UEH 5 LEH &
B EASE (P<0.01), 5 US B IEMX (P<
0.05); US L LS E % E A& (P<0.01),
LEH 5 LSA 2 #EfAHXE (P<0.01),
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A~D represents the upper leaf stomatal anatomy, E~H represents the lower leaf stomatal anatomy, and I~L represents the leaf paraffin section
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structure. Black arrows represent stomata, and red arrows represent epidermal hairs.
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Fig. 2 Stomatal anatomy and paraffin sections of Caragana intermedia in different planting years
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23 AEMIEERAEREGILH IR

LL 078 074 070 092 032 -047
, LW 076 076 094 017 -0.37
, , LFW 097 081 -027 -0.49
’ , / LDW 080 -035 -0.32
/ / , , LA 022 -041

* ‘. SLA  -0.16
VWO -

[L W LFW [DW LA SLA LDMC

¥R PRIIERTE 0.05, 0.01, 0.001 K- R MR EA,

*. ** . **indicate significant and highly significant correlations at 0.05. 0.01 and 0.001 levels, respectively.
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Fig. 3 Correlation between leaf morphological and structural traits of Caragana intermedia in different planting years
4), S[RI e AR BR b e 6 3G LI S AR AR bR
SEHARISVIATEAR R R, w3k 3 AT,
RIESILARE) PCA 73 i3 3 A F Rk K

LT| LT 0078 0.032 0075 0.32 -0.38 -0.26 -0.30 -0.23
PT/ST PT/ST -0.27 -0.39 -0.033 -0.14 0.061 -0.36 0.022
VB . VB 0.099 -0.020 -0.071 -0.33 0.24 -0.030
UEH . UEH 053 047 0.26 -0.078 -0.30
LEH . ' LEH 031 0.21 -0.18 -0.69
us . ' US 066 0.093 -0.19
LS . ‘ ’ LS -0.17 -0.15
USA . . USA 0.34
LSA ‘ .\ LSA
LT PT/ST VB UEH LEH US LS USA LSA
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-0.80
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n\ EAE S 7 8 BRI 4 R 5 B . PC1 ot
Bk K A 64.55%, TTER KB A LL, LW, LFW

®3 MASHERERD HEER SFEERREH®E

1 LDW, PC2 5imk® H 20.341%, oTHRE KT

& SLA, PC3 wiiik%} 10.861%,

LDMC,

TR R

Table 3 Leaf morphological traits principal component factor loading, coefficient eigenvalues and variance
contribution rates

Ei=ta F 1 T2 T3

Indices Principal component 1 Principal component 2 Principal component 3
M LL 4.966 0.683 0.228
55 LW 4.998 0.276 0.567
fif i & LFW 5.291 0.400 0.491
TF & LDW 5.095 -0.812 -0.250
AR LA 4.923 -1.050 0.193
e T AR SLA 0.268 2.431 0.308
A5 & & LDMC -2.977 -0.592 2.124
RFEME Eigenvalue 4.519 1.424 0.760
BTk 3 Contribution rate/% 64.550 20.341 10.861
Z Tk Accumulative contribution rate/% 64.550 84.891 95.752

M 4 AL, 0 E5FTR IR B PCA 2T i 2
SAEM IR KT 1, Bit & vtk Rk
72.488%, UM 3 ST AENS B O AR 4
KEBsr-5 B . PC1TTik# K 29.669%, BTk K

x4 MRSERARER S HAEERE FFHEER TR E

i LEH, PC2 5iik®Eh 25.712%, BimkEiKny
1 US F1 LS, PC3 5ifk %R K 17.107%, SiEkEEK

)28 UEH,

Table 4 Leaf structure traits principal component factor loading, coefficient eigenvalues and variance
contribution rates

Ei=ta F 1 F 2 F 53
Indices Principal component 1 Principal component 2 Principal component 3

MR R LT 0.657 -3.615 0.904
AL PT/ST 1.099 -1.664 -3.273
FRRGEE HLTE V -2.967 -0.266 2.162
FRF B UEH 2.351 1.376 2.885
TRRE B LEH 3.799 -0.719 1.386
EEREAALEE US 1.952 3.837 -0.047
TEREAILEE LS 2.223 3.088 -1.700
ERAE B A AL USA -3.244 2.501 0.702
TEFREAILH LSA -3.612 0.921 -0.975
FHE{E Eigenvalue 2.670 2.314 1.540
T1Hk% Contribution rate/% 29.669 25.712 17.107
ZITTTHERE Accumulative contribution rate/% 29.669 55.381 72.488

3 W T R TEARRIERES i AT . PRSI

Y REVER AR Y& MR B MERE,

BRI ERE

PR RS2 BB, A )T 2
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AT BR i) H [ 0 X LI R 95 48 bR AR S AR AT
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SR 46 a RS L S ., (HiE 46 a
HrRI RS LA S FLTE AR/, BEBATE O+ Rk
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Differences in Leaf Functional Traits of Caragana intermedia
Planted in Different Years
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Abstract: [Objective] To compare the differences in leaf functional traits of Caragana intermedia planta-
tions with different planting years for and provide a scientific basis for studying the adaptation mechanism
of C. intermedia in response to environmental changes in the arid area. [Method] Based on the planta-
tions with four different planting years (16, 25, 34, and 46a), we analyzed the leaf functional traits in C. in-
termedia. [Result] There were significant differences in the morphological and functional traits of leaves of
C. intermedia planted in different years. The LDMC of C. intermedia with 46 years of age was significantly
higher than those have ages of 16, 25, and 34 a (P<0.05), and the SLA was significantly higher than that
with ages of 16 and 34 a (P<0.05). LL, LW, LFW, LDW, and LA all increased first and then decreased,
which showed a growth trend of 25 a>34 a>16 a>46 a. The coefficient of variation of leaf morphology and
function traits of C. infermedia was 7.57%~ 46.98%, among which the coefficient of variation of LFW,
LDW, LA and SLA of 16-year-old C. intermedia was the highest. Among the structural and functional traits
of leaves, the VB and USA of C. infermedia with 46-year-old were significantly lower than those in with 34-
year-old (P<0.05), and there was no significant difference between 16-year-old and 25-year-old. The sto-
matal density of the epidermis varied greatly. UEH and LEH showed a very significant positive correlation
(P<0.01), and the rest of the functional traits were relatively stable. [Conclusion] Four plantations of C. in-
termedia have formed a transition from the rapid biomass production to the effective nutrient preservation
strategy with the increase of age, which results in the mutual regulation and trade-off for adapting to the
environmental deprivation in the arid zones.

Keywords: Caragana intermedia; leaf functional traits; different planting years; survival strategy
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