%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

I S 3T LT SRk 4D e BRI

e, BALE T RRE.E ORGSR
G BREFRER. S BAKLASRTTEERE. S ®HT  530004)

FEE . N T LBk (Syzygium hancei) %G RE I 5 K B3 Ve, DL 2L 8% 5l Bk 4 ¥ o AR, 3 B8 6 5 43 il
100,026 .72, 3% ,48. 6 %0 .24, 9 %0 119 4 FhOGIRAL L, I 22 HOG & 1R I 2 50 6w 1 2 8, ¢ % 3 i S50
A GEAN (] 3 D' Ak 3R HOG A R Pk RS2 e . 45 SRR WY . (1) 21 65 3 Bk 2 = A B, 20 6% 7l Bk 4 1 10O & 303 (Net
Photosynthetic Rate, P, ). X L % J# (Stomatal Conductance,G,) H ¥J{& [ 5 B G F2 B %) 38 Hn i 3k /s o e [
CO, ¢ (Intercellular Carbon Dioxide Concentration,C,) H ¥ {E B 2 34 K , i B % T GE L3y 48. 6 %6 A
24.9%) , 7% 8 # % (Transpiration Rate, T,) H ¥ {H W K T 20608 ; (2) L5420 5 Bk 4h i v o6 &
RN e R AR FLIR I 51 & B9 5 (3) 21 % 7 Bk 4 1 Y B KgAK (Maximum Net Photosynthetic Rate,
P .0 Bk S (Light Compensation Point, LCP) 6 A1 5 (Light Saturation Point, LSP) | Ik PEI 3 38 (Res-
piration Rate,R ) S4B % 5 HRR B (00 38 00 & G 00 s (O ZEBE Bk 2l B it 4 R a 4R b et 4R (a+ b)Y
P ek 1A I A DG R B ) N N S G0 SRR a/b BOME R Z 8N . £0 8 PR TE 2 B0 A B sk
PRI 7 £1 85 Bk 40 B R0 8 7 SRR W S R AT e g AR A B A A% A R I R 1S AR N B DG i AL T
20y IR 301 1% 20 6% S Bk B 36 A T Y O BRSO A AR TR BRI R SR A

KR BN DL OUERE OCBEMNSE Otmii S8 RS

RESEES.QI45. 11 XEIRIRBA  XEHS1005-9164(2020)06-0646-09
DOI. 10. 13656/j. cnki. gxkx. 20201214, 015

Lo 5 AR SR A A A Y SRR PR R TR E A

0 = ,
5| WIAE L)y v 1R 75 ORI 3 o BT R A G B RS, T

JCHRTEAR Y 04 A2 K K 7 o0 A L S A Pl
JCHEE I SRR A AR R R R b R T A ) P 4
AT ) A HY 8 S A A A D 22 S DAL s R AL O
T A SR M IRTE RS . TR S SR

T AP Ay IO A A O S R R IR A
I8 25 A S5 oy O IR 30, 2 52 e 81 A 2 i ] A0 )
SESE R L g o . T RO W R L A R
(Phoebe zhennan)"' | # 1€ ¥ W ¥ (Lariz olgen-

x B R B & A4 E (31260093.31560061) F1 ) 7 4 # 38 55 & B 4 H(AA17204058-11) % B .

[ # /0]
MABRAI94—) K EER AR E.FTENERMESFHR.
[« @z E#]

BAFEAIN B BT FENERMEASSH YA E £ AF K . E-mail . Zhlj-70@163. com.

| CIR NS |

X AR BALE KRR F O s AR ok S AR B[], )T A .2020,27(6) : 646-654.
LIU J C,ZHAO L J,ZHU L Q,et al. Effects of Shading on Photosynthetic Characteristics of Syzygium hancei Seedlings [ J]. Guangxi Sciences.,

2020,27(6) :646-654.



"R ,2020 £,27 %, % 6 #8 Guangxi Sciences,2020,Vol. 27 No. 6

sis) VBN (Pinus thunbergii )™ 45, Hgl i i & 4=
KAE B BT, AR R AR T & A
TR AF O AR S BRAR . T — ER 2 R an v
BN R (Distylium chinense) 78 AR 55 1 it B P, 8
JEATEHX A BB 4540 Kot Fr i 06 & AR R 1 E
A7 VAR T in ke | B AR L B A DGR B
A OGR4 O 3 I O SR AR 5 R R B . TR Uk,
FEHE W) 400 R O B 5 SR B3 1 M T A AR R 1 T B
PE A B TIRRM Y T7E B 7l e b RIS R 28
P A T AR W 0 2R AR S A T X X A R R Y
I 5 R A R T R LA H R S

W (Syzygium hancei) k4 IRB (Myr-
taceae) T BkJE (Syzygium ) B G HE R BT AR , J& IR 1
A PR E Y A, R A TR L) TAR
e A b A AR TR SR B AR . L 6 Bk Bl AR AR ER
BEnY S e Wy A e B A S A8 B ST A — S N
A R R O B A Skt A . HATE 4F R
T2 Bk 0 B R L W R A b
ES™ BEVE ZRE P R A B S 5 [ B
Xk T 858 it M A R e RS R SR 4 A
A A D AT TR R . T R K 1
9N T8 LA RH: 4R B TR X ) G 9 1 40 6t il
b 2 TR PR A S5 AN T 1 1 A ) o 50 A R D /L o
HBUR AL 20 hm®, 207 AR BRB AR, BFgE R
W R R AR T B i B MR R R, Ml
PE— JE ('G5 PR 555 0 Bl P R OB A8 45 0 L B AR
A AR E , DUGE N S R A R IR B L A O 4 F
T AR A ST BE L RO A AR BRI A Y 2 R
AR RS SR  AE R P R BN AR A R 4L
{8 358 Ak o BB 1 T TR IR Bt 1) 40 o (EL A 0 I i) —
MR 2 F 2 W ARTE R AR REEES . MY
5 HOUR IR B AR G M OF 5 — E A W) A AR 2S5
() AIF A R PR] ok T e 21k il Ak 40 1 A A ) ' g 3
FAF R W IE ML A B T A B 25 21 6% Bk 4 i AR
KAR LI IR . A WEIE DL — 4 AE 20 5 il Bk 4
HIA BTN G AR 5T X HOG A R PR R 4 R i
(RS20 1 il 21 8 5 Bk 40 1 X O BR G B 10 75 5K B3
PR O H ARSI AR N T AR BB B R
I8 IR A SR A PR AR AR

1 #MHERFE

1.1 RIS H#ER
WG T vt BIA X E T v K2k

X & KRS . I e X 41 Bk 40 B S S R R R I

B v I S Hb (108°17" E,22°51 ND, F§ 75 1 Hb Ak B
SV FAHT Ml DX ] AF S SR 21 6°C il i A AR
R — 2. 1°C s die e AU 400 4°C R B[R B Gk
1 304.2 mm,
1.2 KRSt

WA RN 2017 48 4 AP AR A T 76t %E A
IR XA T A B 2 5 Bk A, 2 R S
AR —BCH TO R FE CPY T 15,2 om, PR 4R
0.3 cm) . BFHARA T 04 20 em I8 18 cm W ¥E K}
FE B AR 1 RR BT TP R A AR A B v I it
R R R R AR ER)ZE A, SEIR A A 1
pH AR 6. 54, AHLE & 5N 23.08 g« kg &AW
1.69 g kg ", E&BEN0.71 g+ kg ', &N 7.86
g kg . WS 3 A A WA K E NG L HE 1T
JeAbHE, REG I E 4 A AEHE 1 2 B GB LR
72.3 %,LD) .2 EEMIEEEGEEE 48.6 %0,1L2),3
JZ SRR GEYEH 24.9 %, 13D, L e A f O 4b
PR A RO IR GB OB 100, 0%, CKOME R XTI, R
FH5E 2 BENLIX HET . B E 12 MR/ X A ah B
WE 3 ER A EE 30 tk, KW E 2 W BT
AR B o FLAS [w) Ak 25 Ji) 7 RES 46 7 25 A% 5% 35 il — 2.
HEOGAL R 10 4> H 5 L I 45 W A .
1.3 WEEREFZE
1.3.1 SReER A uyn e

WP 3 d TR TER S5 21k
I E . FERA R, BEALIE AR KR F R4
WD 5 R AR R A 22,8 cm,
2R 0. 42 cm, B BRE R 58 42 i A K At 1Y
2t CONT SR ECEE 6 ) A4 il i GRS AR B AT AR <
sk B o I E B R A 6:00—16:00, &FfF 1 h
F [ CI-340 {485 2O G M A7 I, Bl e
IFIE] Ry 20—30 s, WAE FR AR AT WG A H R (P,) 78
R (T, ) RALFEG,) A CO, HEC)H R
FLRRHIE (L O %
1.3.2  Hrem m A ey m 2

ARt 2k (P, - PAR) I 5E 2 2% oK I 4%
R G B S MRV 2 M ol 1 B e - =l
W gh i 20 5 bk, R 32 CI-340 fH #5 X504
E RGN E . T s I 0 AT SR N R et
ZS R R 2 AR GE IR 3 6 R 2 Y L
(T %05 5—7 B F B 9:00—12.00 #4710
FE . MEREEZ R 30°C X BE Ry 6026, KR CO,
W M 380 pmol « mol ™", G A A MR ST (PAR) 58 JiF



%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

EREHN 0,5,10,25,50,100,150,200, 300,400,
600,800,1 000,1 200,1 400 pmol * m *+s ', P, -
PAR i 24004 % FH IR B A XUl £ s 00>, )i mT LA
PR HIUR [ S Ak R fe KF e & #OR (P, G R
FLCLCP) B &5 (LSP) G I I3 R (R, ) S5,
1.3.3 & EE&EHaL

Z: 7% SCHRL 23 1/ 75 s AT I 2 « 75 4~ i e 4
BEBLIE HL 6 58 B (1 A AR , 43 501 >R B2 AH ] 107 2 1 ol 2
M3, Ao e A R ik O EAE A ZE A &
523 K. FEY 1Y OB R ST B 2 K
PR By AR A . FRECEEER 0. 50 g BEIF L INA S
mL 205 L /D VR i R 8 S A e b, AR R I e 0
B . 5 mL 80 Yo B 515 e A B 08 T (G
3RV AE4°C .12 000 r/min FE.0> 10 min, B 3
W, 80 Y N E 28 2 20 mL, $E2JJ5 B 1 mL $EHL
W, M4 mL 80 %0 MR B, T 722 s W LA 66 BT
Oy AE P K 663 nm M 645 nm R E H W OG (H
(Ages A THEM FIFEEE a(C) MR b(C)) .
M2 (atb)(Cr) JHERE a/b(C, ) LR
T, ME.

C,=13.95A 4, —6.88A,; ,

C,=24.96A4; —7.32A 4, »

Cr=C,+C,,

C.,=C,/C,,

T, =, XV Xd)/m,
A, C, RARMR MR Z W (mg « LD,V FoR
PEWBARFR (L), d FoR W BEAGE, m 3R7R FF i i 5
(mg),
1.4 HiELE

F Fl Microsoft Excel 2013 #4712 56 Z0 3% B 42
itz 1] SPSS 19. 0 #4777 22 70 M, R H e/ I8 35 22
S (LSD) iF A7 25 5 W MK 50, FH SigmaPlot 10. 0
®1 AEBELEGHETASERSBEXRCERSHMAYE
Table 1

((HER
2 FEREHMH

2.1 EBXANASERDEXLSERSHNZ MW
2.1.1 BEA AR FEP, )M B R

4 FIGEE SR L AL Bk O S R (PO I H
A Ze B RO A, /BB ROLA PR S
(F D, TERNEBEMT . P BLAE 9.00 M
13:00, %3514 9. 178 F1 6. 923 pmol » m ™ * « s ', 4f
— AR T 3 0% BT ] A0 ' % 8 R M 5 TE JEE DG %
TP (2 B AE 8:00 M1 13:00, L1 444 F 43
B 8. 785 Hl 6. 834 pmol » m ? + s 'L L2 KT 4
Wk 5.264 F15.248 pmol » m * s ', L3 &M T4
Wk 4. 102 A1 5. 145 pmol » m ™7 « s~ ' ZLIETHBE P,
H 75 Ak it 2 A 79 A4~ 6 {1 X Bt o 8 D' R 2 %) 34 i g
K. WA P, HAHRERE BR T 8:00 F1 11:00
A AR P, ¥ T I Al b B, 500 40
WA T L0 S Akt o G E R R AT, 2088k
TRk H Yy P B O AR R A 1S i in AL L2 L3
H¥-H P, KT CK.L1(P<C0.05) , Ui W 5 2
JECL2 F LOIHDCEAEH R D,

~ ——CK—o—L1——L2 L3
2107
g
Z 81
(=]
g
2 61
~
3 41
=)
o 21
_:E
s 0
- 6:00 8:00 10:00 12:00 14:00 16:00
fif (8] Time
Bl 1 R [EE G 5 0F T 20 3l Ak 4h 1 o6 & B0R 0 B 28 1k

Fig. 1 Diurnal variation of P, of S. hancei seedlings un-

der different shading treatments

Daily mean value of photosynthesis parameters of S. hancei seedlings under different shading treatments

Jib 3 WA HREDP, EWER T, ARE G, M iE CO, ¥ C,
Treatments (pmol +m >+ s H) (mmol *m %+ s 1) (mmol *m %+ s 1) (pmol + mol ")

CK 5.3694-0. 232a 1. 23540. 054ab 34.647+1.474a 240.763+5.511c¢

L1 5.223740. 230ab 1.353+0.078a 32.775+1. 542ab 253.77545.032bc

L2 3.57740. 282bc 0.926+0.062bc 25.26841.474bc 308. 711+6.076ab

L3 3.22440. 240c 0.796+0.052¢ 20. 835+ 1. 594c¢ 350. 859£6.513a

TE 3% TPBCE 35 O P P08 AR v 22 L AN T8 /NS S 3 7R 1 il Ak L 1) 2 57 19 35 (P <<0. 05)
Note: The data in the table are mean value= standard deviation.different lowercase letters indicateds significant difference between the two treat-

ments at 0. 05 level
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der different shading treatments
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Table 2 Correlation analysis on photosynthetic parameters of S. hancei under different shading treatments

S b GOt AR 75 I R AL ME CO, e
Parameters Treatments P, T, G, C,;
75 R CK 0.757""
T,
L1 0.889" "
L2 0.969 " "
L3 0.870" "
KALTE CK 0.927"" 0.703"
G.\
L1 0.947" " 0.831"°"
L2 0.927"" 0.882" "
L3 0.902" " 0.920""
Mala] CO, e B CK —0.952"" —0.715" —0.963""
C;
L1 —0.966" " —0.816" " —0.932" "
L2 —0.971"" —0.919" " —0.955""
L3 —0.910" " —0.887"" —0.946" "
AL BRI CK 0.926 " " 0.689" 0.967 " " —0.996" "
HL,
L1 0.945" " 0.789" " 0.930" " —0.996" "
L2 0.974"" 0.937" " 0.963" " —0.991" "
L3 0.919"" 0.889" " 0.957"" —0.997" "

TE: * » FRORNRR R I (P<<0. 01), * FRIR BF ML (P<<0. 05), Hi %5 IR 5 A

Note: * % indicates extremely significant level (P<C0.01), * indicates significant level (P<C0. 05) ,minus sign indicates negative correlation
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under different shading treatments
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Table 3 Characteristic parameters of P,-PAR response curves of S. hancei seedlings under different shading treatments

o8| BRI AEE P, et s LSP A LCP W RF I R R,
Treatments (pmol *m * +s 1) (pmol *m % +s 1) (pmol *m *+s 1) (pmol *m * +s 1)

CK 8.84940. 273a 865. 780+ 32. 546a 10. 604=40. 358a 0.18240.072a

L1 7.45740. 683a 834.817+31.538ab 10.01740. 437a 0.09840.063b

L2 5.97240.772b 768.810+23.139b 5.71740. 458b 0.07140. 148bc

L3 4.62440.496b 510.106£10. 109¢ 5.31740.527b 0.06140. 148¢

T« 2 B 3 O S Y R o Al 22 L A [/ 52 B 3R R Ak BB 1] 22 57 J2 35 (P <C0. 05)

Note: The data in the table are mean value = standard deviation, different lowercase letters indicates significant difference between the two treat-

ments at 0. 05 level
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Effects of Shading on Photosynthetic Characteristics of Syzygi-
um hancei Seedlings

LIU Jinchi,ZHAO Lijun,ZHU Ligiong,JIN Yun,QUAN Jiahui

(Guangxi Key Laboratory of Forest Ecology and Conservation, Forestry College, Guangxi University, Nanning, Guangxi, 530004 ,
China)

Abstract: In order to explore the demand and adaptability of Syzygium hancei to light energy,the seedlings of
S. hancei were used as materials,and 4 light treatments with transmittance of 100. 0% ,72.3% ,48. 6% ,and
24.9% were set up to measure the photosynthetic parameter, light response parameter and chlorophyll con-
tent. In addition, the effects of different shading treatment on photosynthetic characteristics were analyzed.
The results showed that: (1) S. hancei was a light-loving tree. The daily mean values of Net Photosynthetic
rate (P,) and Stomatal Conductance (G,) of S. hancei seedlings decreased with the increase of shading de-
gree,and the daily mean value of Intercellular Carbon Dioxide Concentration (C;) increased. The daily mean
value of Transpiration Rate (T,) under excessive shadings (48. 6% ,24.9%) was significantly lower than un-
der full sunlight. (2) Under shading conditions, the decrease of net photosynthetic rate in S. hancei might be
caused by non-stomatal restriction. (3) With the increase of light intensity, Maximum Net Photosynthetic
Rate (P, .Light Compensation Point (LCP),Light Saturation Point (LSP), Respiration Rate (R,) of S.
hancei seedlings all increased significantly. (4) With the increase of shading degree, the contents of chloro-
phyll a,chlorophyll b and chlorophyll (a+b) in S. hancei seedlings increased significantly,and the value of
chlorophyll a/b decreased accordingly. S. hancei has obvious light-loving feature at the seedlings stage.
Therefore,during the process of seedling cultivation and population restoration, measures such as thinning
and pruning can be taken to increase the amount of light transmission in the forest and create suitable light
environment for the S. hancei at seedling stage and provide a good light environment for its natural regenera-
tion.

Key words: Syzygium hancei , shading, photosynthetic characteristics, photosynthetic parameter, light re-

sponse parameter,chlorophyll content
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