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ST (Chl) SR, 45858, Wi B Y MR KOG HER (P, ) lLEE, 26, i
(CK) R etH% 4 sk By X3 548 & T 19.25% ., 34.79% . 40.88%F1 219.86%, JeaSHUM T4 R R,
TR A ( LSP) s R 2et A 38, SMEE 5 (LCP) e 1Y Wi AR AL 3 . W AR b 385 AR ot 65 B (P, ) FilZE
PR (TR, Wi, 2598 . 2%ER 3 fiibI ) Chla, Chlb, Chi(a + b) & RHI% MEYWET CK, A
MR FiR S Hebrik Bl i (i, SMEATACAL B, REFr v R S B 3 0 B A 0 A S A BT B, K, b
FIR M LSPAERKR,, BEE M3, Mtk P SILSER EF- Mk, HA#E Chla, Chib
1 Chl(a + b) & REEPIE H & A3 nmisgn, CK 43T Chla/Chib Hﬁfﬁﬁ%;}:f: Koo K abs, whoess Rk
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Effects of transplantation and potassium fertilizer
on the photosynthetic characteristics and
chlorophyll content of Dalbergia odorifera

Wang Yue-Lin, Xu Da-Ping”, Yang Zeng-Jiang, Liu Xiao-Jin, Hong Zhou, Zhang Ning-Nan
( Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract. Dalbergia odorifera T. Chen was used to analyze the effects of transplantation and
potassium fertilizer on its photosynthetic characteristics and chlorophyll content. Results
showed that the maximum net photosynthetic rate of plants after root pruning was 19.25%,
34.79%, 40.88%, and 219.86% higher than that of de-crowning, full-crown transplantation,
CK, and de-crown transplantation. The maximum light saturation point( LSP) occurred under
de-crowning treatment, and the maximum light compensation point( LCP) occurred under root
pruning. The net photosynthetic rate ( P,) and transpiration rate ( 7,) were highest under root
pruning treatment. Compared with CK, the contents of Chla, Chlb, Chl(a + b), and Car were
all higher under root pruning, de-crowning, and full-crown transplantation. Chla, Chlb, and
Chl(a + b) all increased with the increase in potash fertilizer. The maximum net photosynthetic
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rate increased with the increase in potassium fertilizer dosage. The LSP value was largest
under K, treatment. As the amount of potash fertilizer increased, P, and Cond showed a
tendency to increase. The Chla/Chlb ratio under CK treatment was significantly higher than
that under K, and K,. Root pruning, de-crowning, and applying potash fertilizer significantly
increased the chlorophyll content of D. odorifera, which was beneficial for photosynthesis and

the promotion of plant growth.

Key words: Dalbergia odorifera; Transplant; Potash fertilizer; Photosynthetic characteristics;

Chlorophyll

W75 ##8 ( Dalbergia odorifera T. Chen) J& T
PP AR RS, N ER R, HOM A
AW EATME, RLARFKEMETHM, MG
SRR BRI — e AN, BAEENY
FHME . [RIAS, Rt B o 3 HH T4 A A L
AR

Wi A B N T 3 2 A G K A T
WP AR IR R R A ok
GAE RS EMYEADEING S, 23D A S
m AR L e R AR R R DR | Ot
5, COMPESFANRHZEMFE M

YR it 4 R & B2 OL G MR TR 55
GG PP MY SR b, (R I 52 e A )
HNREIRIE ) RN RE R SRS BRSR R, &
A RAEOR G F R BE S, A (Pinus tabulaefor-
mis Carr.) . HFTF( Picea meyeri Rehd. et Wils.) .
Fa-F¥5 ( Pinus sylvestris L. var. mongholica Litv.)
(1 H A RIS 3R S e S o 4
RELERPA AN G & IS . oL atkeE . o
SALIBZ, AERREGTE TR 4 A B R HE T
1o MR, PR AR S FEBREYDL G R
TR BEE, T REERERLOMIE B,
EPIRRE I EFRETS WL, AR
AR B HEE N AL A A BRI T TR R, AR
WEE LGS KT SR BETR X 4, SRR [RI R4 T
255 ANt B IE A5 1 1 1 0T B A B DG & S
SRR, ST TEAN [F B F R T ARG
Gabr, MaE a, b RS ENARLHE, DY
R B A N TR B R AL IS 4R

1 #MREFE

1.1 HRERER
WX G MO, (T AR R

LXK (1129117 ~ 112°50" E, 22°47' ~ 23°26' N),
FTEUXTE AR 2071 km?, e 2 DX 34 A e o 01 L by
F, B R, AEB R KR 1647.8 mm,
AR 22°C, 4R34 H BRET4L 1801.6 h,
1.2 HIRAE
1.2.1 BiEahE

T 2017 45 H, R 6 ~ 8 cm AR
TR, EE RS HIE P KPR
— MG, AR, Sk 5 M. (1) %
TR (BRI 172 Kt + BBAE) ; (2) &
(MMER + Fodid) 5 (3) Wikl (4) F5 (EHim e
172 K ; (5) XFBR(CK) , FEAb3 15 4, It
75 BRAR
1.2.2 $RAB4bIE

T 2017 4E5 H, #EHUKE 6 ~ 8 cm, R
Al —B MR, % 3 MEH (K, K,, CK),
FRALFR A5 R, 3 45 B (REARKER) . & HE (]
BB, BEHLXAHES, AR = AR e i
(£1),

x1 HEELE
Table 1 Fertilizing measures
T BEIRES A
QbR IR Calcium Potassium
Urea .
Treatment (@) superphosphate chloride
(9) (9)
CK 1000 1500 0
K, 1000 1500 1000
K, 1000 1500 2000

1.2.3 SR gh & iNE

T 2017 47 A, WK H (485 20 &
X Li-6400 F 9:00 — 11:00 B %[5 75 He ke it - ik
FEEma R fh e, AL FRREE 3 BRILHAA, R
PR R, SR RRBEE 1 MhRiERs, 5
WEREEE 3 ~ 5 A A KRB R AF A A b4 7 B A
e 1z T el o, O R AR A D) 1R T K
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2k 2 x 3 cm?, R Led 0GR ECAA
KRB AR B, 43 ) 2000, 1800, 1600, 1400,
1200, 1000, 800, 600, 400, 200, 150, 100,
80, 60, 40, 20, O umol -m™2-s™', W&
T4 0.5 h MJGIF T, 4550 950 B (9 45 B8 [0 oy
2 ~ 3 min, CO,#JE N 390 umol/mol, # & iRE
N 25°C, R FHEL AU £ A8 1 AR RO HE AT i
HZEHL G, AR R A HOR (P ) « TG
JL(LSP) | kM s (LCP) FIRE WU 3K (R, %
HESEL
1.2.4 HmREEHFERSENE

T 2017 4£ 8 H, BlHLIE 3 #RULHAME R FE
(7 SR = Y5 N e E N R i1 W o e )
WL EM R 20 ~ 30 FiRGA, il , %%
ANBEELE, T KGR B, e g, il
FE—40°CUKA . SRR 320 e - A
fifi FHEE A AT DL A6 BE 1 (UV-2550) 4 1 5E .
1.2.5 HIESH

K Excel 2007 F1 SPSS 16.0 #f4xf ¥ ¥ ik
AR B

2 HREHSH

2.1 BENEEEEXESHFENZME

TR LS REH, NIRI RS HE AL HX 5 A s pe it A
%) e Ry il 26 52 e B g AN TR (P 1) . R EERAE T
200 pmol - m™-s7 i}, A% Kb BT A bR I o Gl
R(PHIKIKHEF . Wik > &858 > CK > 5 >
R AL, B OCIRIGRG N, JOe AR A

—e—CK

—a— i Root pruning
~ —a—2E# Full crown transplantation
—»— %tk De-crown
—x— 5% De-crown transplantation

N N
o (6]

-
(o]

P, (umol-m?s™)
(4}

Net photosynthetic rate
S

o

500 1000 1500 2000
5 SR
Light intensity (umol-m*s™)

B 1 BEE TEEEREN S E ERNE AT #h4
Fig. 1 Light response curve of D. odorifera leaves
under transplantation treatment

P YRR T2, iRk 1500 umol -
m=2-sTF, AALHETAY P IEASEREIAN

FERE A5 A 3 R A B AR e (4 i 1o il 2 40065
RIFHESWR (L 2), WIRAITE P, 005
ki, 2et, CK, L ab s 19.25%
34.79% . 40.88%F1 219.86%, 15 W Wik b 2 i
W AT DA R I SR A AR T DGR AN SR
M2 S AT DL BB P R S5 ARG A R X
MEIRBEAE R fE S AR ST As R BoR, Kb
PR G0 A0 5 A = ik B 2371.43 ymol -m™@ s
FKHNZA T MY DA ITEOR, HHEGIRAY
B, mR DR R ARG g, WrR . 4
W, CK, £ 4 AT R LSPHAMKIK
L PEFEAR T 17.77% . 35.37%. 37.46% Fi
8.44%, SAbFH LCP MWK HEF 2. Wit >
29t > CK > 258 > J0dfs; WGP H AR CHE
FoN: Wit > CK > 258 > £ > 26,

x2 BELETEREAREMABXEGSH

Table 2 Characteristic parameters of light response curves of D. odorifera under transplantation treatment

FER A FE
AL Sflj)je Primax Ler Ay Dei/rurzn?zr:ffizon
m=2.57" .m2.g7" .m2.s7" m=2.q-1
Treatment (@) (umol -m=2-.s7") (umol -m™-s7") (umol «m™-s7") (umol -m=2.s7") coefficient(A2)
oyl
cK 0.097 13.773 1483.138 23.097 1.971 1.000
AR
) 0.082 19.403 1950.128 30.761 2.315 1.000
Root pruning
2R . 0.075 14.395 1532.540 20.366 1.422 0.999
Full crown transplantation
L 0.060 16.270 2371.429 24.055 1.339 0.998
De-crown
Lt 0.041 6.066 2171.253 17.567 0.655 0.970

De-crown transplantation

e Pomay, TOKEOEEER; LSP, SGIEAIL; LCP, JetbEsd;

Ry, WEIFFHC AR, T,

Notes: P, .., maximum net photosynthetic rate; LSP, light saturation point; LCP, light compensation point; Ry, dark respiration

rate. Same below.
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AW LB, Motk 1800 pmol - m™ - s™
BF, Wit AL 3 P fEH K, & 19.47 ymol - m™= .
s, W CK, &, Kk, JaBAabHsy
46.48% . 34.65% . 24.06%H1 94.52%; 454k
FE SRR, H 1.54 umol - m™? .57,
AR/ A 0.30 pmol -m 2.5 & Ab T 1
1] COLMREE (CHMRUAET Hy: F55d > CK > iRt >
ZE# > 2, mKME N 366.16 umol - m™ -
s7'y ZEMEHUR (T,) 645 A B AR KHEF hy . W
R >CK > £l > &d% > R, WilRihs T,
K 3.52 umol -m™2-s7" 435 H H A Ak B
21.39% . 32.2% . 53.76%F1 141.21% (& 2) .
2.2 $REXPEEEEXESFENIIN

AWEGE KB, MHEHRERE N 0 ~ 380 pmol -
m=-sT B, AP AT R A SR RS
HOR PR TR, 2465 A 380 ~ 800 umol -m™-
s, FALHE P E FTHTSE, ZEEEiETRE
(B 3) o P BEEAE FH 2 (0 386 i i 384 i, d5e KAH
J KGAREE Al K AT CK AR BRI N T 56.49% Fl1
132.35%; It4h, K, A H B LSP & Kk, H
LCP. R fHI7E CK AbBRAF ik B He KM, K, kZ,
K/ 3) .

25"
Cc
g 20
e b
245 b ;
£t .
2R
5§10}
=
Q" e
2 57
0 - — —
CK Wil A Ed Rk
400 c
© b b
o b
5 30 a
we§ 300
i
585 250
£ 8
50 ¢
=28 200
©38
O
= 150
100

CK Wil ek kE  KER

AR/NG FRFRZEFREE (P <0.05), FF,

AWFGE KB, 245 K 1800 pmol « m™?-s™
BF, BEESPICH RN, MEEME R P 2L
FriaR, FKMEEF] 12.287 pmol -m™?-s7', 43
S EE CK A K A= T 107.25% 1 42.02% 5 4%
AEERY Cond {EARfLEHAF P, —3, FKIEN K, Ak
L, 5k CK AT K, AbBE S H 593.11% 1 114.31%;
K ALBERY T, 5/l 4 1.583 pmol - m™- ™', K, 4Zb#f
e s CAEREHR AL 8 nmise im, B A
%, KAbHR C i K fEiA%) 310.083 ymol - m™2-
s™', 4l He CK ORI K, &b B3 il T 19.85% Fll 2%
(K4),
2.3 AEEEEHENEEEENFESENTIT

R R, Wit Zog et 3 Fiib s
T, M&&E(Chha, b, HMEtERE (a + b) o2k
% MR (Car) ¥WE T CK, HWiRAH T Eiks
ik Bl (K5 A), £, EEBLHET
Chla/Chib (W] AR TR . 25 fl CK b3
Hr Wi b B bk, JdBm/NE 5. B),

SNt AR AL FE R Chla, Chlb il Chi( a+b) A
PIREER AL A B i B 2 R, K, K ARBTR
Chla & 73 %]l CK 7 27.82% f1 7.56%, Chlb
1 44.7%H1 22.17%, Tiii Chl( a+b) 73512 CK £ 1.33

4

T, (umol-m?-s™)
Transpiration rate
N
[e]

CK Wik e kil KiE#

1.8
1.6
1.4

b
b

1.2

1
0.8
0.6 a a
0.4
il

CK bR aER  KE KER

SALSE (umol-m?s™)
Stomatal conductance

Different lowercase letters indicate significant difference at the 0.05 level. Same below.

B2 BEXNEEEEMHRXESESENIEN
Fig. 2 Effect of transplantation on photosynthetic gas parameters of D. odorifera
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Table 3 Characteristic parameters of light response
e curves of D. odorifera under potash fertilizer application
:"’ % 8 ﬂ\ﬂ g‘l%ﬁ ((X) anax LSP
E "g 6 Treatment Slope (umol -m=2.57")  (umol -m=2-s7")
o
gé 4 CK 0.115 5.982 2066.124
rf§ 2 K, 0.097 8.882 1186.838
(3]
z 0 500 1000 1500 2000 Ky 0.068 13.899 2463.205
-2 SR Kb LCP Rd R2
4 Light intensity (umol-m?s™) Treatment (pmol-m™2-s™")  (umol-m=2.s7")
6 CK 43.725 3.357 0.999
B3 $FEAIE TrEEEEMN A if it & L m Ay i 4% K, 17.392 1.486 0.999
Fig. 3 Light response curve of D. qdoﬁfera K, 35 908 5128 0.999
leaves under potash fertilizer application
14 c 4 a
o 12 3.5
g1 b o8 3
¢ = v - 25
L 8 ES b
= g a 5 ® 2 [
£g e 515
270 4 ~c
S s ~ g 1
z 2 05
0 0
CK K, K, CK K, K,
350 b b 0.7
) C
T 300 a g 06
~3 o 250 g
v gk 50
€2 g 200 © -8 0.4
é 8 150 §§ b
- O ~
235 o 03
o ° 100 802
5 o 2
£ 50 b 0.1
; L
CK K, K, CK K, K,
B4 SHIEXEEEENFXESESEBZEMN
Fig. 4 Effect of potash fertilizer on photosynthetic gas parameters of D. odorifera
4501 3.00
A O Chla B b
40.0+ o Chib 2.80 a ab
= B Chi(a+b) b b
_ & 350} ® Car 2.60
= o
52 300} 3 240
f
ge 2 2.20
EE 250} i 5
1S & S 200
419 20.0F <
B G 1.80
ﬁ%“”' 1.60
JHE 1001 1.40
o
50F 1.20
0.0 1.00
L o1 ESon 2 CK ERov:4 AR ESTA T2 CK 2

E5 BEMNEEHEMHEZIRIENINE

Fig. 5 Effect of transplantation on chlorophyll content of D. odorifera



884 (ER7R e 1

%536 %

A A2 4%, L Car S HRELBELS (P >
0.05), CK 4B} Chla/Chlb B& & T K, . KAk
M, MMERTTEEZET (K 6),

60.0
A O Chla
o Chib

50.0 B Chi(a + b)
m Car

HathE SR (mg/cm?)
Photosynthetic pigment content
N w B
o o =
o o o

-
o
o

will "Rl Ml

K, K, CK

3.00
2.80
2.60

. B b
L a a
2.40}
2201
2.00}
1.80}
1.60}
1.40}
1.20}
1.00
K, K, CK

E6 HEMNEEHREHZEIENZI
Fig. 6 Effect of potash fertilizer on
chlorophyll content of D. odorifera

Chla/Chlb

3 g

MR N TR FE R, BAEHETEZ.
iz | EHAFRAE, S i R AR ARG H i B
DR B i o) S A O B AR 2 W3E R R, Bl
Ja, T B R R A B KOS RZE KR
JEETEY . G AR 2 PR i DU 2 A R A
Ko BEUGBTH D, RS ENS
BB BRI, BT R BRI i I
N RN A E P2 2 R AL IR AT
IRy A AR AR A A D A R
FOCAAZARE 20 WA AL &
B A

DM IS 1 £ RE S WG 116 i 8 B A it
BHARZARFR, R ERKEFCEEE . Ot
PR . IR 3 RO b 2 45 55 4R AR A B
FAREN], PAAT AL BT A B Ay A8 G e 7
R ZERIN, SEESHEHERAR, P, (HAKUCHE

P Witk > 2506 > @58 > CK > 2 fsAb B
ULRAE AR | 25 7e b BEBEHR i I A AR 5 X ik
JERIE N RE T . AE A I T R AR A — R LR
WA ML BT RENG ), 25 T B A B Y B T
W HR IR AR, DI B B TR T K B
L IR s D ERMEE 5 5 R e A VE R i
MEAEAR L, FRRAE, 2504 Bk 2 %t 55 56
Fsg e A RE I 2 B LB S LSP, LCP
KANVEALI B, A LSP K, LCP{H#
KRR, 156 BH 25 56 XoF 55 56 1 A BB Ty 5, T
W AR Xt 58 Y A4 R FF BE 7 i, 3K 58— a0 i
Py RS . FFFRS AL R rp G A RN 2K R R AR
TR RFFE A R B A — B, ARBFFEW & B, it B
JIE BEAS $2 = P A WA B A RE 1, A R T R Rk
A VER A BE Z A PLY T, ORI B KB %
Fi4E ( Anemone vitifolia Buch. ) 45 i 5 I () BF 5% K
PP AL % B ( Ipomoea batatas Lam.) HIHF5Y
#hie—,

AR FRAE R RIAL B & B, e A 22 e # Ak
PR RS R | oG R KL E M
5] SRR A N A N e M s R4 b B rp
MVAL T BE | G SR 3 BE A i FH 5 3 i
. Farquhar 1 Sharkey ™ BUBFFEIN N, ¥t
A R R I R 32 A A AL R i AN A AL BR il
2PHE, IR SFBOLE HEEIE MM S
FLFBERRARE R  JEALBR ] T2 A R PR AIT
EHTH R4 RCA RS TR, SliExT CO, 1
FIFHRE T BEAK, DA T s i e ) — 40 A e Ve 2 1 7
o AMPRAERA I RGO A RN SR
T LT 550 F B R/N—8, RS ERDE S
AE T AR 55 FE IR TRALIR R ABR T FRAC S g
KL KRS & BORBERR, FOA i —
FAbBRIR T, RIRE R DG A B 1R ES &
ZL AR LR ZE R P E

4R a, b RMSENEEANNS, BA
W AGE RO CRE I TIRE , A ERT N E
B %, Chla/Chlb LA BE Sz B AE 9 % 55 56 1
FIHRE I ADGRE A S0 H 3T @R TRt
SEALFR Y AW R, B4 AL B Chla,
Chlb, Chi(a + b) }z Car #J5 T CK, Hrhirlab
PSR, WU MRS R B, BRI TS
Ei % NOELIVENE N URS & s =T/ = N 0 e
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