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Abstract The aim of this study was to explore the effects of variations in rainfall on the growth and C, N, P
stoichiometric characteristics of Fraxinus malacophylla seedlings , which could provide a theoretical basis
for the application of F. malacophylla seedlings in karst vegetation restoration. In this study, two-year-old
F. malacophylla seedlings were used as materials, and the treatments with 40% increased rainfall, 40%
reduced rainfall, natural rainfall, and 5- and 10-day rainfall intervals were set, and the responses of seedling
biomass and C, N, P stoichiometric characteristics were investigated, respectively. The results showed that
both extending the rainfall interval and reducing rainfall significantly inhibited biomass accumulation of
seedlings, roots, stems, and leaves, whereas increasing rainfall had an opposite effect. Leaf C and P contents
significantly increased (P<0.05) , whereas leaf N content significantly decreased under the increased rainfall (P<
0.05). Under the reduced rainfall, the contents of C; N, and P in roots, C and P in stems, C and N in leaves
significantly decreased at a five-day rainfall interval (P<0.05). The contents of C, N, and P in roots, stems,
and leaves significantly decreased at a 10-day rainfall interval (P<0.05). Under the conditions of reduced and
natural rainfalls, the leaf NI P ratio was greater than 16, indicating that the growth of seedlings was limited by
P. Under the increased rainfall, the leaf NIP ratio ranged from 14 to 16, indicating that the growth of seedlings
was limited by both N and P. The above results revealed that F. malacophylla seedlings responded to rainfall
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changes by regulating the biomass accumulation and C, N, P stoichiometric characteristics in organs. The

findings could provide a scientific basis for restoration of vegetation in Karst regions and for the cultivation and

management of F. malacophylla.
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Table 1 Rainfall and rainfall duration settings

415 e T i) i 2051 Fee T
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W- 80
T 5 w 133
W+ 186
W- 160
T+ 10 W 266
W+ 372
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W 40% 5 W. H P B R R o 3 W+ B IR TR 45t 40% 5 T [Al.

Note: T denoted a 5-d rainfall interval, T+ denoted a 10-d rainfall
interval, W- denoted a 40% decrease in rainfall, W denoted the aver-
age monthly rainfall, and W+ denoted a 40% increase in rainfall;
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—w-

121 B ERainfall”
[ H ] Rainfall intervals”
¥4 Rl 4t < [ T (] B R ainfall xrainfall intervals™

10F a

b
a
| b
I c
4t
2t
0

[ i fik Rainfall™

| BEFu[A]FRRainfall intervals®

121 eyt <4 i i A Rainfall <rainfall intervals™
a

(o]

HAEY R
Root biomass/g
(o)}

10

b a
- ﬂ
0
T T+

[ R 1] 1] R ainfall intervals

A
Leaf biomass/g
e [o)) [e<]

S

1.3 MEmMBEA=*
T20234F 1 J 3 H X R4~ 4b B BEHLE HL 3
PREEI A . BEARIBGRE , FH T ACKH AR (e Ty
MISEEE . K4 AR 25 A R A S
AMERE, Je L 120 CATE 0.5 h, #1180 “CHET Z4H
Jik . 4 AR 25 T AR (2R ) AR
=R CE ) T B YR, BT
R ZE RS 0.15 mm FLARGH M, 23 310 5 C N
P o, RAHERBRAENE C &, RIChagk
TRE N i, SEA DT L (B E P
1.4 HELE

i ] Excel 2021 Z BTG H . 4 SPSS 25
X AR AT 45 2 B AR, C NP i
TR ZE 7 25781 (two-factor ANOVA) AH A3
AFER S (PCA) 73 HT . i Origin 2021 11 &l

2 ERE5HM

2.1 RUARFEMEEX BT ENER RN
V25 T £ I ) ] o 14 5 A OO AR 5
A E S (& 1, P<0.01) , X 25 T i i

Cw EEw+
O KMt Rainfall™
[ i ] i Rainfall intervals®
Q| FERIHE < R il f¥Rainfall <rainfall intervals™ .
7 ' a a
b O
sE O :
ﬂ:.a 4}t b
M ;
s 3
2 -
] -
0
[ i ik Rainfall™
30F FFRIFERainfall intervals®
¥4 TR < [ WS 7] B R ainfall xrainfall intervals™
25t : a
R b
] 2
<
g
- Q] S ‘
BE
S 10r
5 -
0
T T+

[ F IR i) 6] Fi R ainfall intervals

AN[) /NG =2 7R A ] 948 T ] [V AS ) o T 2 ] 22 5% B 35 (P<0.05) , #.P<0.05 , *#.P<0.01
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Fig.1 Effects of rainfall patterns on the biomass of F. malacophylla
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Fig.2 Effects of rainfall patterns on biomass allocation

of F. malacophylla
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Table 2 Two-factor analysis of variance (ANOVA) of rainfall amounts and rainfall intervals on C,N and P contents and

their ratios in various organs of F. malacophylla

JLHR A R Rl I3 R 1] 1] I I k< [ 0 1) ]
Element Organ Rainfall amounts Rainfall intervals Rainfallxrainfall interval
2 Root 260.29™ 6.96" 59.84"
C 25 Stem 62.217 14.077 23.53"
" Leaf 88.07" 30417 10.08"
i Root 205.74" 56.86" 1.22
N 2% Stem 120.03" 59.117 1.54
i Leaf 24521 109.417 92.89"
2 Root 158.44™ 4127 3.95
P 25 Stem 166.017 47.02" 4.04°
" Leaf 243.88" 209.64" 1.74
2 Root 57.43" 137.14™ 12.02"
C:N(Fid ) 25 Stem 33.90” 54.257 17.65"
ntLeaf 438 57.68" 31.357
R Root 26.74" 29.33" 8.88"
C:P(Jist ) 2% Stem 12.94™ 48.93" 3.32
M Leaf 78.76" 61.23" 30.49”
2 Root 6.73" 87.43" 1.33
N:P(Faitll) 2% Stem 9.73" 32217 6.71"
" Leaf 54.97" 40.74” 38.43"

R s FAH, *.P<0. 05,**.P<0. 01,
Note: The data in the table were F-values, *.P<0.05, and **.P<0.01.
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A3 9 B 3 R 22.97% .9.01% (P<0.05) ,N: P i
I8 /D 11.29% (P<0.05) 5 25 C: P g 25 34 N 24.47%
(P<0.05) ; I C: N, C: P43 5l 1 35 58 10 44.02% .
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Fig.3 Effects of rainfall patterns on mass fraction and stoichiometric ratios of C,N and P in organs of F. malacophylla
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stoichiometric ratios of C, N, and P of roots, respectively; S-C,S-N,S-P represented the C, N, and P contents of stems, respectively; S-CIN, S-

CIP, S-N:P represented the stoichiometric ratio of C, N, and P of stems, respectively; L-C, L-N, L-P represented the C, N, and P content of

leaves; and L-C:N, L-C:P, and L-N:P represented the stoichiometric ratios of C, N, and P of leaves, respectively; the same as below.
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Fig.4 Principal component analysis of C,N and P characteristics in various organs of F. malacophylla
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Fig.5 Correlations of C,N and P contents(A) and their stoichiometric ratios(B) in organs of F. malacophylla seedlings

under different rainfall patterns
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