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Effects of Different Planting Densities on Photosynthetic Characteristics of Eucalyptus citriodora
HE Wang-long', ZHOU Li-zhu’, GU Yao’ et al
2. Guangxi Zhuang Autonomous Region Foresiry Research Institute, Nanning, Guangxi 530002)

Abstract Photosynthetic characteristics of Eucalyptus citriodora under different planting densities, such as DI (0.7 mx0.8 m, 17 800 plants /hm’),
D2 (1.0 mx1.0 m, 10 000 plants /hm®), D3 (1.0 mx1.5 m, 6 660 plants /hm*) and D4 (2.0 mx3.0 m, 1 650 plants /hm*) were stud-
ied. The light saturation point of E. citriodora was 1 636.56—1963. 81 pmol/(m’-s). The light saturation point of density D3 was the highest
The light compensation point of density D3 was 43. 32 -

(1. Guangxi Gaofeng State Owned Forest Farm, Nanning, Guangxi 530002;

among those four planting densities, while that of D1 was the lowest.
66.25 wmol/(m*+s). The light compensation point of density D3 was the highest, while that of D1 was the lowest. The apparent quantum ef-
ficiency of E. citriodora was 0.056 3-0.068 9, and the difference among different densities was not significant. The maximum net photosyn-
thetic rate was 16. 88-24. 82 pmol/( m®-s), the maximum net photosynthetic rate of density D3 was the highest, and that of D1 was the low-
est. Dark respiration rate was between 1. 63=2. 56 wmol/(m”*+s) , density D3 had the highest dark respiration rate and D1 had the lowest dark
respiration rate. It was concluded that E. citriodora under D3 density had higher net photosynthetic rate, high adaptability to strong light, low

utilization ability of weak light, and high apparent quantum efficiency, while E. citriodora under D3 density had low dark respiration rate.
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Fig.1 P, -light response curves of Eucalyptus citriodora under
different planting densities
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Table 1 Variance analysis of light response curve parameters of Eucalyptus citriodora under different planting densities
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Fig.2 Comparison of light saturation point of Eucalyptus citri-

odora under different planting densities
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2.5 BREXRGERE(P,,,)WILE 4 1% R
KECEHAE(P,,,, ) LSD L2 A RAGLNE 5, HE
S5HALHN, 4 N R REOLAEE (P, ) fF 16, 88 ~
24. 82 pmol/ (m’*+s) , HA/IMIUF g D3[ 24. 82 pmol/ (m*+s) ] >
D2[21. 41 wmol/(m’+s)]>D4[18. 69 pmol/(m’-s)]>DI
[16.88 wmol/(m’ + ) |, JHHF B D3 450 F i Kot fris
BP0 e, B T D2.D3 fil DI(P<0.05), 437
5 3.41.6. 13 F17.94 pumol/ (m*+s) , YLHIBFE D3 4tk R4k
PR D2 AT DA TS WSROI, D1 ANEE B D2 R E D4
AREOEEH (P, ) ¥ W& THE DL, 735l m 4,53,
1.81 pmol/(m*+s),
2.6 REFENREZE(R,)HIELEE  MIWITE G S50 NORBEIHAAT
HAER, REEHEATIEMAE R, i AP R BB IS AL AR
Az R SR L T, A i R e G IR S ), B
P ) P I R ok P A P AR S ORI LA A ) —
Akt

4 AN BE AT ARG PP %2 (R, ) LSD 1k 22 8 LA 4
SN 6, H1 I 6 BT HL, 4 A %5 R I IF R (R,)
76 1.63~2.56 wmol/ (m’-s) , IFIFME R (R, ) B AR/ INBT Ky
D1 [ 1.63 pmol/(m’+s) ] < D4 [ 1.96 pmol/(m’+s) ] < D2
[2.03 pmol/(m*+s) ] <D3[2.56 wmol/(m*-s) ], H %5

D2, %5 DA I E D1 ¥ 58 T% B D3, MY7E RIS %%
PEEAREEATCEVERT, HBEREATIE AT A, LR AR ) H A
THAR G 1 AR A S0 ORI LD S5, 5 P B T 4GB,
[IHAE A FOLE R BoK (L &Pl . %% D2 D4 1 D1
IR TR T FE AR K AL S 0B L D3 /D HAS — 5 S I I I
AN S Y B B AR A G

35

a
25 b [
b
. ,
15
5
0
DI D2 D3 D4

2% Density

NG FREARFOR 22 5 2.3 (P<0.05)
Note: Different small letters indicated significant differences ( P <
0.05)
5 FAEEETEREEREEAERNLILE

Fig.5 Comparison of maximum net photosynthetic rate of Eu-

Il umol/ (m?-s)

P
nmax
—
=)

calyptus citriodora under different planting densities

35
3.0

a
|
2.5 b b
2.0f b 1
1.5
1.0
0.5
0
Dl D2 D3 D4

%% Density

BB AR R, I umol/ (m? - s)

/NS FREARIR 225 B3 (P<0.05)
Note: Different small letters indicated significant differences ( P <
0.05)
Bl 6 T EEEFBREREITIRERN B
Fig. 6 Comparison of dark respiration rate of Eucalyptus citri-
odora under different planting densities
3 N
4408 T, fr B AR OL I R AT 1 636. 56 ~
1.963.81 pmol/ (m’+s) , % B D3 Y610 H1 15 e 7, % DI
() A AR AR s M2 N 43. 32~66. 25 pumol/ (m” +s) , 2
JE D3 FDEHME s R, 5 D1 AR S I UL 1
RHH 0.056 3~0. 068 9, AN [ 25 32 1] 22 5 A .35 5 e KAl
A AN 16.88~24. 82 wmol/ (m®+s) , D3 Jyf KEHGE AR
Fefn, D1 B e KOG A R A1 I 09 Wi 3 0y 1. 63 ~
2.56 wmol/ (m’-s) ,D3 [RIREIFIL A 25 , D1 IR IFIL
Rk,
W D3 RO A AR R OL AT RGN RO ERE I
FIHSERE TG, FUR T8 ARG IR0 o = g, I ) 9
(TF4:% 105 W)



49 & 14

2 HE APERYLNAZAGEZFHRRAYEE L6 R 105

AR EE— S5 TR AR 60 B A R e

TR R ZE5EAROK S S o

SE 3k

(1] i, (/K S a ) SRR 7 T P i — R oA
BRG] ] BT Wi, 1983,19(3) :24-29.

[2] Pl X 5, 20, 5. (T Rar st e[ T]. i E e,
2013,29(3) :1-5.

[3] falfs, 37, 38220, 45 ECH20 EC-5 /KA MERRESIIE DI+ 87K
FEYRTEEELT]. K - ERFRIEZ, 2016,36(4) :68-71,77.

(4] F=28, X0, BRUR, & T EXILLPERl A e i fEREL T ).
Al ZHE 51X 1],2012,33(1) :93-96.

[5] BOGENA H R,HUISMAN J A,OBERDORSTER C,et al. Evaluation of a
low-cost soil water content sensor for wireless network applications [ J ].
Journal of hydrology,2007,344(1/2) :32-42.

(6] AR, e dt, PNV, 5. (GRS B SR AR G Ot 1 D HL AR v
FREIARA IR T ] iRkl Rz, 2018,45(1) <6-11.

(7] ES0E EEE, RIS, PP TR B A A i S0 M N 5
&[T ]. AL, 2009 12) ;13- 14

[8] Bk, BaBar, Sl es, . IR A AR A e & B A (Lt
FELI ] MRILAREERFSY,2006,19(1) :9-14.

[9] NEMALI K S, VAN IERSEL M W. An automated system for controlling
drought stress and irrigation in potted plants[]J]. Scientia horticulturae
2006,110(3) :292-297.

[10] #MSHE, 2= 514, 2000, 5. T2 N EDTR R S TS

SANELT]. LGl R, 2003,31(3) :23-26.
[11] HADIARTO T,TRAN L S P. Progress studies of drought-responsive genes
in rice[ J]. Plant cell reports,2011,30(3) ;297-310.

[12] ALBACETE A A,MARTINEZ-ANDUJAR C,PEREZ-ALFOCEA F. Hor-
monal and metabolic regulation of source-sink relations under salinity and
drought : From plant survival to crop yield stability[ J ]. Biotechnology ad-
vances ,2014,32(1) :12-30.

[ 13] DACOSTA M,HUANG B R,RACHMILEVITCH S. Physiological and bio-
chemical indicators for abiotic stress tolerance[ M | //HUANG B R. Plant-
environment interactions. New York : CRC Press,2006:321-356.

[14] HARFOUCHE A,MEILAN R,ALTMAN A. Molecular and physiological
responses to abiotic stress in forest trees and their relevance to tree im-
provement[ J |. Tree physiology,2014,34(11) ;1181-1198.

[15] ZEmehd, TRt sk S, 5. PURR & S IR IR S BT R MR IR
[J]. MRl RS, 2006,19(2) :177-181.

[16] XIONG L M,WANG R G,MAO G H,et al. Identification of drought toler-

ance determinants by genetic analysis of root response to drought stress

and abscisic acid[ J]. Plant physiology,2006,142(3) :1065-1074.

[17] JEARI e, 0 MORDTR AR [T ], tHFRAMLTIY,
2008,21( 1) :20-26.

[ 18] SREFHI, DA, 4B, 5. T E st e PRI ZE A e (i
FARIEEMALY . SRRV A#2741%,2015,46( 1) :91-95.

[19] YAMAGUCHI-SHINOZAKI K ,SHINOZAKI K. A novel cis-acting element
in an Arabidopsis gene is involved in responsiveness to drought,low-tem-
perature ,or high-salt stress| J |. The plant cell ,1994,6:251-264.

[20] BERGER B,PARENT B, TESTER M. High-throughput shoot imaging to
study drought responses [ J ]. Journal of experimental botany, 2010, 61
(13) :3519-3528.

[21] MUNNS R,JAMES R A,SIRAULT X R R, et al. New phenotyping meth-
ods for screening wheat and barley for beneficial responses to water deficit
[J]. Journal of experimental botany,2010,61(13) :3499-3507.

[22] NIU G H,RODRIGUEZ D S,MACKAY W. Growth and physiological re-
sponses to drought stress in four oleander clones[ J]. Journal of the Amer-
ican society for horticultural science,2008,133(2) :188-196.

(23] XK, SR, 2. RIS SE R R R SBR[ T]. TG R
lEH7,2007,19(3) :31-33,65.

(24] . A AR T ]. FiFiiRi,2017(21) :8-11, 14.

[25] 57, sKothl, 36k, 5. 3 MM N RIRZEE 3 2 A9 A3 A= (L
N[ ] Asef,2013,33(12) 13648-3636.

[26] HUANG B,JIANG Y. Physiological and biochemical responses of plants to
drought and heat stress[ M ] //KANG M. Crop improvement in 21st centry.
New York ; Harthrow Press,2001 ;287-300.

[27] SUN Y P,NIU G H,ZHANG ] F et al. Growth responses of an interspe-
cific cotton breeding line and its parents to controlled drought using an
automated irrigation system[ J ]. Journal of cotton sciences,2015,19(2) :
290-295.

[28] BURNETT S E,VAN IERSEL M W. Morphology and irrigation efficiency
of Gaura lindheimeri grown with capacitance sensor-controlled irrigation
[J]. HortScience ,2008,43(5) :1555—-1560.

[29] EfEH. HEPERTTEFTMOK S ETR A SSBLER M HEL T ]. 2850k
i7157,2009,27(2) :97-103.

[30] DOOLEY J H,FRIDLEY ] L. Near-surface sensing and mapping for site-
specific operational decisions in precision forestry[ C]//2001ASAE annual
meeting. Joseph ,MI; American Society of Agricultural and Biological En-
gineers, 1998 1.

[31] 24T, skazed  Om R, 55 AP 7K S TRHZEZE IR (G A A T
FELT]. MllRl2,2004,40(6) :130-133.

[32] SfEE B bl TR R & R 28 [T]. 5%
1%,2018(16) . 81.

(L#% 101 )

FEMOKIL G L o LRE UL, TR D3 R T A iEte sk

B T HR A A BE T, X R 9 A K B (R R, 1Y

TFFRGAEEAS T KAS PR IR T o

SE 3k

[ 1] RRBEMRGS , BR/DHE, SRR, % b iere b R 1018 A b R o3 10 Je Ho e
MR T-[J]. A=A542%75,2019,38(2) :361-367.

(2] XS Ak SSR bRICHRIE L REMERZT[ D]. dbnt: R Ek
RS, 2016.

(3] 182, ek, 22, 5. BBt S A A T T (). 2
2l RF,2018,46(19) :120-122.

(4] 258, JENNER, BfER, 25, 2RI AR e AR 2 e S R (O 5
W [J]. Pkl AR}, 2018,47(1) :89-93.

(5] PP, RETE, 22215, 55 BE M A TSt [ 1], T rhkk
A RR,2005,34(1) :5-7,12.

(6] el ARz , il PR, . et N MO R R T St e T .
] PEbull R}, 2008,37(2) . 71-75.
(7] Z=E%, IR, AERE, . SR m A St EE b Riat A
G T 1. T PbRll R, 2007,36(1) :31-35.
(8] 2ok, 1R, A 58, 4. R B SHENERT S M e K AR B
BRI ] ) ARl R, 2009,25(6) 1 14-21.
[9] oA MR 327 BB R B BORMIFT [ D).t M AR bR A2,
2009.
[10] SRAFE. M= BB ERORIIIT DU VHEA 4RI A B D ].
FIb ARl R, 2014,
[11] SRR AT P AR RS BOR [T ] T PRkl Rl 22, 1996, 25
(4):227-228.
[12] BRI, Es, . o) | WO AN R 2 RIS - PP R A H
SEAURILE[ T ], AR ,2018,38(5) : 1722-1730.
[13] B%FE, FANE, AR, VUMM R B RFE M N i b B I
RZLT]. FRERRlL R E 247, 2020,40(4) :44-49,139.
[14] 250 BRRE RO SV C A DIRER SN M RZR LI D] Abst. L
SRR, 2015,



