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Responses of Fraxinus rhynchophylla Seedlings to Shading
Under Different Lilght Regimes

YAN Xing-fu, FANG Su, ZHOU Li-biao, REN Yu-feng

(College of Life Science and Engineering s Northern University for Nationalities, Yinchuan, Ningxia 750021, China)

Abstract; Under different light regimes: 55. 44% natural sunlight (NS), 21. 12% NS, 3. 47% NS and
0.86% NS in shade house, the growth characteristics of Fraxzinus rhynchophylla seedlings were ob-

served. The results showed that seedling height, basal shoot diameter, taproot length, leaf area per seed-

ling, total dry weight, relative growth rate and net assimilation rate all maximized (70.0 cm, 6. 84 mm,
31.95 cm, 798.80 cm?, 10.28 g, 31.13X10 *ge+d ', and 3.25X10 ° g+ cm * » d ! respectively) under
55.44% NS shade treatment and reduced with the decrease of light intensity. With the reduction of light

intensity, the specific leaf area of F. rhynchophylla seedlings increased to its maximum (597, 43 cm®

g ') under the shade treatment of 3.47% NS, after which a decrease was observed.

Key words:light intensity; shade treatment; Fraxinus rhynchophylla; seedling growth

FIE W & (Fraxinus) F85 90 76 38 & 19 70 A7 Fh 22 %
Z AT R AR AP A B T A, B A
BRI R AT IE R A BT . A A ST X
Z R Rl R A AR A AT T
HIE A7 IO B 12 I R ) 4 e A K Y 52 e T ) B
FEM AR WARE . K A8 (Fraxinus rhynchophylla)
A BRF} (Oleaceae) 1 4 Jag 7 M- Fv A 1§ 568 51 5 JE
Y B B €5, A BOPR S /N i B (B B B R B
B AEW 3~5 A R F 3 A E 10 H Gk, A
PLIR I 05 20y e g b4k 70 330 Tl % oA ) AS ) 288 17 4%

Wi B H:2009-03-14 {&[E HHA:2009-05-14

T WESE T He gy v A KO0k A [R] D i 28 1 4 B A 0l
IO o 5 7RO X — E R A TR A R B A A
KHE BT TS A 2

1 MK 5T &%

Ll #FHRESEHMHER

Rt F M T 2007 4F 10 A 15 HR A L5
PR 2 Pl PAY 14 G4 DA I 1 A B 7 2R R
T2t 00 I e 5 A I B L 25 58 R T L R
PR by SR RARLBR bR B I S 20 T MR A L A X

EETE: HREREAESRGEA KN &5 SE 50 % 5 [ BT H (No. 2007SY00D) fldtJr BRI AR IFTE H
EE R EIDE B B2 R BN SR A 5 O T 2 SR TAR



513

FIDGE AR M I A A O A T Dl 5 G T Ak A o 21

P60 . P 52 7% b S0 1] A0R IR 17 R ] 552 56 37 b i 72
e RIER MRS TR NI E (4
650 m*) N LEE N OGIRER 2940 Y T % AN iR Y
55.44% HARA 6 M (natural sunlight, NS, JH&
ZeA e Tl B A BR 2w A 7 i s X e RE
SE D 3 LA IE e e HEmE M) (11 H 1 H =R
3 H 31 ) RIFIREANARIREL 23£5C, K
R 2 16 £3°C . fEPHG IR %5 A 1 8 (0 e T R R
A $5 AR . 4 OGBS S (B 1 2.2 2R3
2 B OOBE B A Ok R 4 i Sk 55. 4400 NS,
21.12% NS.3.47% NS F10.86% NS,
12 HEBEEMBR

T 2008 4F 3 H 20 HAFh+ H 45°C AR K
2 24 h, 5 H S IR R AR b T B T AR B T B T A
TR K 53 5 2 5 HOCRE TR YRR M Y R
O3 55.44% NS B G E & E 1 cm 247 018
JEVD A AR A B R T AR UK — W DL R R B R
. FME 7 dIFRINE . FM 2 R4 G 5
~6 cm) SRR TR E N AR B 3 AT
N B — 't Ak P RS SR R /N BE AR — By 2 i 25 Bk
(BRATHE 25 em X 25 em) » 1% B DR /K A B,
13 YEERKERPUESITE

e A KA E 1 M HJE. T 2008 485 7 3 H
WK B — G BRAL TR Y 2l B 10 PR EAT W) 1A AR K B
TE o ORI B 40 i AR /N0 DN B A ] S g
ZEIE Ve T, FHUE AR T 2 T K 2R R I E 0 % 4l B
kR & (seedling height, SH) .3 4% (basal shoot
diameter, BSD, HiiEdtr & R E) . FHR K (tap ro-
otlength, TRL) .M % (leaf number, LN ) Bk
M FR (leaf area per seedling, LAPS) (& F i, H
F ™ L1-3100 M 1i ARSI 22 ) 5 U 22 I B 4 i 55
2R G Firt A 8STCHERT hHE T 48 h J5
A 1/10 000 ML 7 RAF-23 i FR # . 2008 48 8 /] 10 H
W 4 T BLAF 4 v 45 RS2 G, 0 A B R AT AR R
E S ME LSRN A M5 R b AR R DL R BRI
G BT E (total dry weight, TDW) | 8 5% b
(root shoot ratio, RSR) . Ft M1 £, Af X A= 4 %
(relative growth rate, RGR) it [RlfLZ (net as-
similation rate, NAR), H&ARXTY .

R 5k L = AR -8 /25 (D

Fo it AR = AR/ T (2)

HXHE KR =W, — InW)/(T,—T))  (3)
K Wy WL T T, 53 50 R 52 56 45 o RV G 5 407 1
BT B (TDW, g) FIEtE (d);

v i gy e — We— W) X nA, — InA))

4

K W, Wi A AL T, Ty 43 50 hy 52 58 45 ORI IT
ARSI ST E (@) AR A (em®) HIES[A]
(d,
14 BEFEITHH

TG 5206 45 B HE SPSS 13. 0 th B )7 2%
Gy AT M 2 A R AT AL B

2 HREHH
21 EWLBHAEHS. BB M HEMERK

ok

YPWTELT L 3N HAERE e (B 1A,
Ff (B 1B) A FEARK (& 1D) BBt R0 B 0 Ik
55 107 32 ¥ 9 /0N T 4 7 i R BOAE 210 12040 NS b 3
% (10 SEH 45 AT, & i bk s 42 i 8K
AR K B B A 4 B3k 70, 00 ¢cm. 6. 84 mm, 24.
40 F1 31,95 cm, 1fif HAE 556 AL FE (0. 86% NS) T
BB /MBI A 7. 77 ¢cm,0. 73 mm, 3. 83 #l 5. 13
em (& 1), BRAE 55.44% NS #1 21.12% NS 4b g
6] TG i 3% 25 S A0 bk AR I R BOR FARK 4 R
KSHAAEH &0 MmEY 25 8% (p<<0.0D),
22 EFELEMHEEKHER. LEMHER. BF
EMRE LR

Wil 5 O BR8P R B 55 L SE IR 25 R 4 SO IR
Ab 3 4y 1 A SR i TE AR 430 Dl 798, 77 em® (755, 93
em®.89. 87 cm® Fl 7. 14 cm?, [§ 55. 44% NS Hi
21.12% NS kb P jE] TG 2 35 22 540, How 4% 4b B ) 1y
ZSRBE (p<0. 01, 8 2A), i 5 6 I o 3 Y ik
55, 4h P H T B SE B RS N FE 3. 4720 NS &b
PR E B R(E (597,43 em® » g )L #E 0.86% NS
Qb PR /NF 432,52 cm® + g 'L FE 55. 44 % NS hb ¥
M/ MEALA 192, 48 em® « g ', & B4R B[] 1
LRBED<0.01,/8 2B), 4T HEaEL LR
AR A B 25 S 3R B B 2K (p<< 0. 01), Horpr
55.44 % NS ALFEE) 4 v B T A4 BIAH Y F 2 A5
FIOCMR AN (3.47% NS I 0.86% NS AF) fiy 37
f5F0 269 %, 1 rfr 45 6 HESR B Y 21, 1200 NS Ab PR
YR T E A B A Y T Y 24 A5 175 A
(K 2C), 4R L TE 55. 44 % NS &3 K (0.
28), ¥ KT 3.47% NS £hF (0. 18) M1 0.86%
NS 4EFH (0. 17) (p<C0. 01, i 5 21.12% NS ib 3
6] JC 3 2% S AR FEAE 21, 12% NS 43 (0. 26)
B KT 2 3556 B BE(p<<0. 05, & 2D)
23 FELERALEL BB ERKEMSELER

Wit o 8 T R RE O B R AR R AR K (]
3A) Mg RMLE (F 3B) ¥R FH W /N (p<< 0.01),



22 Pa bR e 27 4t 25 %

[F] fh 3 A 45 Ol HE Ak B i) R A 2 A8 R HL v e R

A 4y T A N AR SR AE 55, 44 % NS b B B9 5 R
Ped ) B REHE/ME (0016 X

(31.13X10 *g+d ") AM24TF 0.86% NS kb £
JME (2.98X10 *g« d ') B 10 £534 £, 1 &) 1

(3.25X10 g+ cm
107°gsem 2« d ') B 20 1%,

] — 2% I8 B v i R ) B R 7R 25 57 B 3 (p<<0. 05)
T.55.44% NS; I, 21. 12% NS; [, 3.47% NS; IV, 0.86% NS; F .

1 AEABEEMEFLEMNAMAEDERS (A)ER (B).MHAH (C) MMERK (D) N
Effects of shade treatments of different light intensities on the seedling height (A), basal shoot diameter (BSD),

Fig. 1
leaf number (C) and taproot length (D) of F. rhynchophylla seedlings
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Effects of shade treatments of different light intensities on the leaf area per seedling (A), specific leaf area (B),

Fig. 2
total dry weight (C) and root-shoot ratio (D) of F. rhynchophylla seedlings
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The relative growth rate (A) and net assimilation rate (B) of F. rhynchophylla
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Fig. 3
seedlings under shade treatments of different light intensities
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