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Abstract; Taking natural light as the control, some morphological, growth and physiological indexes of
Epilobium fangii C. J. Chen et al. were compared and analyzed under mild, moderate and severe
shading conditions with shading rate of 24% , 48% and 72% , respectively. Analysis results show that
shading treatments have no significant effect on MDA content of E. fangii, have significant effect ( P<
0.05) on leaf length, corolla width, allocation proportion of leaf dry weight, contents of chlorophyll a
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(Chla), chlorophyll 5 (Chlb) and carotenoid ( Car), and Chla/Chlb value, and have exiremely
significantly effect (P<0.01) on other indexes. Compared with the control, root number per plant, plant
height, main stem length and basal diameter in three shading treatment groups decrease significantly in
general, root length increases slightly under mild and moderate shading conditions and increases
significantly under severe shading condition; leaf number per plant and leaf length in three shading
treatment groups decrease significantly in general, leaf width decreases slightly under mild and moderate
shading conditions and increases significantly under severe shading condition, leaf thickness increases
significantly under mild shading condition, decreases slightly under moderate shading condition and
decreases significantly under severe shading condition ; flower stalk length, flower tube length and corolla
height in three shading treatment groups increase significantly, flower number per plant decreases slightly
under mild shading condition, increases significantly under moderate shading condition and decreases
significantly under severe shading condition, corolla width increases slightly under mild and moderate
shading conditions and increases significantly under severe shading condition. Compared with the control ,
dry weight of whole plant and allocation proportion of stem dry weight in three shading treatment groups
decrease significantly; allocation proportion of root dry weight and root/shoot ratio increase significantly
under mild shading condition and decrease slightly under moderate and severe shading conditions;
allocation proportion of above-ground part dry weight decreases significantly under mild shading condition
and increases slightly under moderate and severe shading conditions; allocation proportion of leaf dry
weight decreases slightly under mild and moderate shading conditions and increases slightly under severe
shading condition. Contents of Chla, Chlh and Car in leaf under mild and moderate shading conditions
are significantly higher than those of the control in general, Chla/Chlb value is slightly or significantly
lower than that of the control, respectively, but these four indexes under severe shading condition are
slightly higher than those of the control. Compared with the control, under mild and moderate shading
conditions, H,0, content and SOD activity in leaf increase slightly, MDA content and total antioxidant
capacity decrease slightly; total phenolic content under mild shading condition decreases slightly and
increases slightly under moderate shading condition ; these five indexes increase significantly under severe
shading condition. With enhancing of shading degree, root number per plant, plant height, main stem
length, basal diameter and leaf thickness of E. fangii decrease gradually, while leaf width, dry weight of
whole plant, allocation proportion of leaf dry weight, H, O, content, SOD activity and total phenolic
content increase gradually. In which, under moderate shading condition, flower number per plant, flower
stalk length, flower tube length, corolla height, corolla width and allocation proportion of flower dry
weight of E. fangii are the highest. It is suggested that under shading condition, E. fangii can adjust
growth strategy on morphology, growth and physiology, and finish development process; in addition,
moderate shading is beneficial to its reproductive allocation and enhance its ornamental value.

Key words: Epilobium fangii C. J. Chen et al.; shading treatment; morphological index; growth index;
physiological index
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Effects of different shading treatments on morphological indexes of root and stem of Epilobium fangii C. J. Chen et al. (X+SD)"!)

R % UK om AR i/ E2 K /em B /om
Shading degree Shading rate Root length Root number per plant Plant height Main stem length Basal diameter
X CK 0 5.00+0.20b 6.3+0.5a 43.00x1.00a 38.33+2.15a 0.24+0.0la
B2 Mild 24 5.08+0. 14b 5.1+0.3b 41.77x1.72a 32.97+0.55b 0.21+0.01b
HE Moderate 48 5.07+0.56b 4.7+0.3c¢c 37.83+0.76b 30.73+0.55bc 0.20+0.01be
HE Severe 72 6.23+0.25a 2.6+0.3d 33.77+2.86¢ 29.67+2.02¢ 0.19+0.01c
F 33.07 48.67 16.51 19.19 23.74

P 0.001 0.001 0.001 0.001 0.001

D G5 AR 6] (/N R R R 22 5 B3 (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).

R2  FEESAIE XTI FEUIA SER T A5 AR B9 8500 ( X2SD) V

Table 2 Effects of different shading treatments on morphological indexes of leaf of Epilobium fangii C. J. Chen et al. (X+SD)"

LR LA/ % Lkt R4 M4/ em i/ em 5L/ mm
Shading degree Shading rate Leaf number per plant Leaf length Leaf width Leaf thickness
Xf IR CK 0 30.3+0.6a 3.73+0.25a 0.77+0.12b 0.17+0.01b
BB Mild 24 25.7+1.5b 3.07+0.12b 0.52+0.03b 0.20+0.0la
HFE Moderate 48 18.0+1.0c 2.83%0.25b 0.62+0.03b 0.16+0.01be
I Severe 72 18.3+0.6¢ 3.27+0.50a 1.03+0.25a 0.15+0.01¢
F 107.64 4.46 7.75 13.33

P <0.001 0.042 0.009 0.002

Y EF AR /NG PR R 25 5 535 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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Table 3 Effects of different shading treatments on morphological indexes of flower of Epilobium fangii C. J. Chen et al. (X+SD)"

TR A/ % BRI AERL eI/ em K/ em AL i/ em AL TE/ em
Shading degree Shading rate Flower number per plant Flower stalk length Floral tube length Corolla height Corolla width
XTI CK 0 6.0x1.0b 0.55+0.06¢ 1.80+0.17¢ 0.42+0.08b 0.27+0.06b
B Mild 24 5.6x0.6b 1.73+0.25b 2.33+0.15b 0.62+0.04a 0.35+0.05ab
1 Moderate 48 7.7£0.3a 2.57+0.35a 3.33+0.21a 0.65+0.05a 0.43+0.06a
HJE Severe 72 4.3+0.6¢ 1.40+0. 10b 2.53+0.15b 0.58+0.03a 0.35+0.05ab
F 11.28 42.46 40.44 12.48 4.76

P 0.003 <0.001 <0.001 0.002 0.034

D )5 s R /NG bk 7R 25 5 B 2 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

R4 TRELESAIZR ) EYINT A K IEFRA R0 ( X£SD)

Table 4 Effects of different shading treatments on growth indexes of Epilobium fangii C. J. Chen et al. (X+SD)"

T v éﬁiq:ﬁﬁ:i/g BT RS EC /% Allocation proportion of dry weight of different parts e
N G/ % -

Sihadmg Shading rate Dr}y1 wlvelgkl of i 2% I8 yia b, -8 Rool{/vshool
degree whole plant Root Shoot Leaf Flower Above-ground part ratio
XA CK 0 0.47+0.04a 11.91+0.01b 58.71+0.04a 27.42+0.04ab 2.04+0.0lc 88.10+0.01a 0.14+0.01b
B Mild 24 0.27+0.03b 19.21+0.02a 52.04+0.02b 23.13+0.02b  5.73+0.01b 80.80+0.02b 0.24+0.03a
1 Moderate 48 0.29+0.02b 8.40+0.02b 46.72+0.01b 26.82+0.02b 18.15+0.02a 91.60+0.02a 0.09+0.02b
I Severe 72 0.32+0.03b 8.81+0.02b 51.42+0.04b 33.02+0.04a  6.83%0.01b 91.20+0.02a 0.10+0.02b
F 27.71 23.38 8.21 5.60 78.13 23.35 23.50

P <0.001 <0.001 0. 008 0.023 <0.001 <0.001 <0.001

D EZ R FE /NG PR R 25 5 .35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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Table 5 Effects of different shading treatments on contents of photosynthetic pigments and Chla/Chlb value in leaf of Epilobium fangii C. J.

Chen et al. (X+SD)!)

SR WG/ % g o FiE/mg - g

MERER b Fh/mg - g7

KA P EETE/mg - ¢!

Shading degree Shading rate Chlorophyll @ content Chlorophyll b content Carotenoid content Chla/ Chls
X CK 0 0.66+0.09¢ 0.18+0.03b 6.16+0.98b 3.71+0. 14a
BB Mild 24 0.83+0.11ab 0.25+0.06ab 8.00x1.3%a 3.41+0.38ab
B Moderate 48 0.94+0.04a 0.31+0.03a 8.52+0.47a 3.02+0.22b
H A Severe 72 0.75+0.08bc 0.20=+0.03b 7.36+0.78ab 3.78+0.15a
F 6.11 6.32 3.35 6.22

P 0.018 0.017 0.036 0.017

Y EF AR /NG PR R 25 5 53 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
DG E o FRETEE b S0 HE Ratio of Chla content to Chlb content.

RIS A AT A% R AR R AL PR S 1R
PO SEm OGS B R & B S8
Chla/Chlb i T,

2.3.2 MBS MXIEIFHHon AR
PR VGRS 7 $0 48Tk BB 7 AH D& 48 B 19 52 i D,
£ 6, HFE6 AT U3 DHOCA I ) PGS R
(TR L (MDA) 25 BRSBTSk BE 1 35 80 A v
T A A S5 1K 5 Bt SRR B A i, 3 N S kb B
01 H,0, & & A ALY AL (SOD) 1% P A i By

BRI, 225 REES AR R X
(CK) 4 L, 52 B e AL B ZH 1Y) H, 0, & B AT SOD 1%
PEWE A T, 1 MDA it SU % RS A A BE
KA T W R REEEGAL BEZH 19 H, 0, & SOD I M
FILEL I & A TH 1 MDA & WA R, Bt
EALBE ) B T FE (P<0.05) ; 8 G F2H 1
H, 0, 7 f SOD {fi ¥ | S 7 it FLS Pt L g 135 i
FTHE MDA B A T

07 2 W 4 R B Ab BEXE )1 PE M 32 A
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RN S AR TR I F AT ST i HLE AL B8 1R KR ARAISSIE ( X2SD) Y

Table 6 Effects of different shading treatments on related indexes of antioxidant capacity in leaf of Epilobium fangii C. J. Chen et al.

(X+SD)Y

T4 43’*‘ — =l 1 it P4 A Lol 24 b A Al Bl L o]

R B/, /\EL.%’EL{ ) . /\Eﬁ fix | ﬁﬂ'ﬂﬂ% i_ﬁfﬁ B I/ mg . g ,U\Tnaikf{ﬁﬁbj](U g
Shadine desree Shadine rate &/ pmol -+ g = 1/nmol - g /U - g Total phenolic Total antioxidant

g deer & H, 0, content MDA content SOD activity content capacity
X CK 0 62.23+5.79b 1.34+0. 12a 1.89+0.51b 20.48+0.93b 61.44+3.10b
7R Mild 24 65.46+0.81b 1.31+0.34a 2.07+0.22b 20.28+0.57b 59.89+2.13b
H1E Moderate 48 67.41+4.19b 1.09+0.24a 2.31+0.22b 20.73+0.11b 48.85+1.06¢
HJE Severe 72 85.94+3.94a 1.52+0.19a 4.40+0.30a 26.42+1.11a 70.68+2.33a
F 10.28 1.69 36.76 43.63 24.84
P 0.004 0.247 <0.001 <0.001 <0.001

D 5] H AR R 89 /NG bk 25 5 8.3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

() H,0, & SOD Ji5 Pk s & 5 AP AL B 11 1
AR (P<0.01) , 1% MDA % & [ 5% i H1 A
ITE

HRHE F R0 5 308 Y6 A 3 X6 1] G A0 P 358 T B 4
ARE TR G A 1 52 e Bl R B /MR IR Sy B 5 i
SOD &M BbtE B 1 (H,0, & & MDA &t

LIRS AE SR 1 PGSR LA B 5 1 I
AE 7, B0 B 0 Fp BE G AL B H BT S AL BE A SR FE A
(AR BT /0N | o R S8 S Ab BGE HE MDA 5 1 0 52 i)
WA/ 16 B EE A B 1 PG A S it e 40 B A1
FHEN,

3 itk fagEi

HEOCAE P T EE AR O SR R R
PEPEAR Az i SRR 73 BE 55 32 21— 5 R JEE 1 R
[FIE et SR AR YDUIE S A% 05 5 U8, T
et AR AR R AT B AR b S RE R LS
WA, EEDCARIE T YA T A B ] 2
AR BRACT o e AR A 52 7 Ak o HEA e B9 2R A7 T
T3 o AT I P AR N S0 1V P 45 A A B ST
R, BRI JE A AR Ko S
FIUBA , HH A FE 4 SR 3R W] A A nT g 1
e RIS AR TR m b B T A BE
HEE AL XS 1 PG4I SRAR 2K RIAE R IE S 4R AR Y
A, bk 2R RAEAR B B0 IR R B
AR R 2 BURR AL 2T A 25, (AR A A8 0] 1
WL Tk GO AR R A LRI R, 255 1
TRZEAL IO AN R AR ) ) R IR 2R W~ s s A
SRRSO A PF T AR MR A iy n] B HoAy ok
BEPEFNY . RGBS OCAR B A B 5, 1 VG M0 I SEAR 1Y 43

RCRE ) .35 T 3o R 5 Wi AR 28 WA S v Ay 7K
FEFRIIRE ST, FEUEMRE TR A R, S 2l b v 71 25
K25,

DR 7 AR X D' B A O 7 i 7 ) L B4
Bt R AR A S B e K W AR 1 A A7 3 SR
Wi 1T AR S A IR R B iR R DI PR A R
PRBAIE I BE J7 , 31 w8 L AE 55 O BR 05 v 0T Ol 1 4l 2R BE
J320 ASHREE G R WL VG 0 S LA 2D Bk
Fi BEA X SEFRITE , FHE o A6 /I R A B X6
B B2 R 2SS G PR 3 e o AR P PR R4 B - i AR

FEPEAR B A ot 1) 162 A% A2 RE K, 52 28 858 2 T
NSRRI A A BB AR IE | DR, R TR
R M RE R RS, T 2 B TEAE R AR
B . 30 e 42 ) A 95 2% 4 T A Y sk A A ) 9 A e
RIS B 1 PG RS P SRR FFAE R AL
K AEE LT 5 55 AL MR A A 2 25 52 0, X4
TG A R, I G T PSR
A2 B 2 R AE R, H5IiA oy, 16 R O
AEFAT NV SRR AR S A K IR — e FE B b AR
1o HOWL BN

DB AE i i B A4 T RE R AL, A= W i RE
A AL e RS PR A 2 R 1A A 1
PR 2 S e AR BRAERR R A 38 23 1) DR L, T 4%
oy SR BE e S IR R K B SR
Be AR R A AL BV OC R 2 K, i
W R AL 2% 38 00 o i S H T EE A AR )
(R TRI AL RE F7 | i FE R 25 B Gl b 3 58 78 1 19 AR KSR
W, S A AL X A B 4 e 7 BE g e BB R AE A K AR T
FPLESFEDIRER AL SC R . AT, 3 Ntk
RG] PG A0 I S Y BB R X IR R R, O
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H AR B 4535 43 ot dt 43 TE Lb Ak 2 s i
F RN CAE N 25T 00 4 e L 1) 1 3
TR, AL B e L B A B T, Hoh R
AL FHEZH )1 PE A SR i R AT
S3HC H B IEAS 1 58 2 R T AR 5 o 40 LG A1
ETb v, UL AR R O A5 R, 1 PE A I SRR PR 1
AWy TR e BE AR 5 T 7E v BE S G 4R TR I A
LA AL 7R E O A RSB A i FigE . DL A
FEEE T L VGRS T AR B S D SR BOAS [7] 1)
ARG, IF B, AT BT A B L B B A2 R
AR, HEUR O AR T BT 43 T LU 9], 25T T i 43T
132 BN SE M AL/ T 5T 43 B B 461 32 3] 1) 5% 1 i
VAN DN i o ¢ VA SR A QNA Y- R AR S = S
BT RE T, X ORI PP RE S 7 1= FE b [X A7 B4 Rl AE 25
MR

M2 ZEA YT A TER N — KB R0+, B
A WM 35 - 1 DI RE , B L ) AR AR KR
JE b R T R A ROIR BRI e A RE T
M4k % a( Chla) F & KW T AR Y XHE IR R BE 11,
2838 b ( Chlb) & i s W T AR 40 % 6 BE B 4 K
M2 S N2 (Car) &2 W B T AP X EA 1R T
A REERTEBRAE ST, BRI OLE REMGE ), MR
TF 55 235 S A . ' A 8 SR 06 5 4 FH A 3 g = 2
SR 3 3 AE 0 S 8 14 5 RN R R SR, Chla/Chlb
(ELR S, DR X 6 R AR R 0 AR 9T
R A RN PR R G A L RT B R i P A SR
Bk 3 A A RS E L, HEEIK T Chle/Chlb fH,
ULRAAE SRS R 25, N PG A S ot 8 o i 3%
PR R A A BR AL RE, 48 M A e AR
UMK TR e Aty . 7E BRI 4
R, N PEHI 329 Chla , Chlb F1 Car & ¥ & H
B TR T Chla/Chlb {8 2 A% B % T %
R U0 B 7E — s G BRI Y LN, D P M S A 3
N7 BN XoF 3 % 1 KA ARG RE O A R Ak RE

A A B A %) AR T 42 1A AR ) %o A B8 AR 4k
AN RE ST o e BRI o B i RS L S LA
YA T RE SRR ; B AL AL (SOD ) 1 P
FLEAPTAALRE J1 R EAEY) 52 3 S F R 5 T e 3R R
XS FEAEE aa A HCPTRE J7 s TN B8 (MDA) & it
FH, 0, 7 £ 437 s WAE ) 32 3] 386 455 4 367 s A ) R 1
P R A0 M AR R AR g,
FERR B GA R, DI VG M S 9 5 1 i

PUAAALRE IR MDA 5 i B 800 HEmG AT N [, 17 7F 5
JBEHOCAL PRA AT A0 I8 T, U] — E R Y
HECAL BT LA AT TR A M AR AR HE X 240
M o BEECREEE B 58 , SOD I 1k — H4ER
1o 7K L R AR 0 R A 1) 35 1 S0 O 2 PR A A
K-, B A A AR At 25 A Y Pl X A R AR
B0 AL B R RO F R, AR
IR EEHEE 2 F T, TP IS Ay H, 0, 7 4
MDA i S 7 5 F1 SOD 1 P 34 5 X B W 35 22
S, 0 YA R e A I Ak JHLXGT ) 1] G A S ) 4 5
/N RV AR B R SO0 45 7 R 1 ) MDA & B 5
XIRTC B2 5 (A H,0, & & BB & i SOD i
PEALE ST RE S B8O IR R 2 T, 1 OF A RE U
NG HI S HAT R AT AL RE T, LA Bl 5 24 30E
— B HIRABISE,

L L PTd N VIS AT A A A A R A P A
7 T B AR IR PR A SRS, i L RE RS A e 2 1R 58
BAE TG S RUER BRI 77 B S IR L 5 HL, PR e A
TVGHH SR A A o BE . PR, 7R LB A A
FERR B IR T AR 51 R AL AN AR B, TS
3 A PRI SEXE O B A 5 I RE 7, 45 BEIR FAOE IR
SR, 4 g H B R IT AE RO AE /DN, 5803 A 45 LY
M.
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