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Effect of Phosphorus on Cluster Bud Growth in Proliferating Seedlings of
Acacia melanoxylon
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Abstract: To understand the effect of phosphorus on the induction and growth of cluster buds in the proliferating
seedlings of Acacia melanoxylon, the tissue-cultured seedlings of clone SR17 as materials was inoculated
proliferation medium containing 0.9, 1.2, 1.6, 2.0, 2.4, and 2.7 mmol/L KH,PO4, respectively, and the growth and
development indexes of cluster buds were investigated after for 1 and 2 cycles of subgeneration, respectively. The
results showed that 2.0-2.7 mmol/L KH,PO4 promoted the rapid growth of height, number of cluster bud and base
callus of proliferating seedlings, among which 2.4 mmol/L. KH,PO4 had the best effect, and the accumulation of
biomass and chlorophyll content was higher. With the enhance of phosphorus content in the medium, phosphorus
and potassium contents in the cluster buds significantly increased, while nitrogen content had no significant
change. Pearson correlation analysis revealed that the phosphorus level had significantly positive correlation with
height, number, base callus, fresh weight, dry weight, tissue water content, and contents of total chlorophyll,
chlorophyll a, chlorophyll b, phosphorus, potassium of bud in 1 and 2 cycles of subgeneration. Therefore,
phosphorus plays an essential regulatory role in the growth and development of cluster buds of 4. melanoxylon.
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A P3~P6 ACERRFEAAGAH SR R ER K, UL P6
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T P1, PAPS KIEerr, N 3.81 cm; P4~P6 AR ZE%L
R EZ, DIPS %, 1A 1381, BEERIK
PN, P1~P6 ALFEES A SO N 16 K
LA P6 IR, A 070 em’s H4N, MFEIREKT
T, S2 bt ST MIZEmIEK T 1.24~1.60 fi5; ZEEai
% 1 1.72~2.57 fi%; AR HLATRIG N T 1.84~4.26 5.
AL, KB (PS~PO) IR ik BE ACAH ST AN AR 27 11
fE BEAEE AR PR E .
2.2 BN N EY BRI

HHIE 2: D, E A%, PS5 AbFH 1) 25 B A1 E 45 B
B, Sr AN 2.45 A1 0.27 g5 P1 ARG E KT
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INAE TR 5 KR IR =, N 87.67%~89.84%,
PLP6 Mdrmr. ATUL, /K- (P5 Al Po) et T 2B

AHE AR ZE AR R RIK oy AR 2R
23 B MEF AR EBRSENTMW

P 2: F,G A, Pl LB ZE TSRS &,
M2R R a M EEE b SR ERAL, 705008 264.61.
177.81 1 84.92 ng/g. BlBE/KF-3G N, ZFrhitag

SRR, UL PS A, 4o PL I 1.24.

1.20 A1 1.36 %, RFE T Pl. AFRBEK A
RIS MR AR ZE R ARIL R E K, Hf P3
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2.4 X AEFET TR EENEH

HE 2: H~T o %0, BEES 373 KT 3 i,
INAEZERRE S RN, 2 RIAWNEE K, P2~P6
ACFRAIE S B4 NP1 1.27. 1.49. 1.76+ 1.96 1
2.20 fi5o BEREFREEHBEACE RGN, WAEZERA S
BTG N, P2~P6 7309 P1 /Y 1.11.1.16.1.22,
1.28 F11.37 fi5; P1~P6 Wb FE A & R ZE AR, LA
P2 £Aik, 9 57.31 mg/g, P6 FiE, N 65.23 mg/g.
IX U5 B B8 T A5 ) B AR R AR EE T G E
S, KPR AR SRR SR A IR AT, (R
(IR ST TG BH SR AE

B BAMEMNEZERAERKEN. S1: 1 AN $2: 2 AN4ECH I P1: 0.9 mmol/L KH,PO,; P2: 1.2 mmol/L KH,POy4; P3: 1.6 mmol/L KH,POy;

P4: 2.0 mmol/L KH,POy; P5: 2.4 mmol/L KH,POy; P6: 2.7 mmol/L KH,PO,. T [d

Fig. 1 Cluster bud growth of Acacia melanoxylon. S1: 1 cycle of subgeneration; S2: 2 cycles of subgeneration; P1: 0.9 mmol/L KH,PO,; P2: 1.2 mmol/L

KH,POy4; P3: 1.6 mmol/L KH,POy; P4: 2.0 mmol/L KH,POy; P5: 2.4 mmol/L KH,PO4; P6: 2.7 mmol/L KH,PO,. The same below
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Fig. 2 Effect phosphorus on growth and physiological characteristics of Acacia melanoxylon cluster buds. Small and capital letters upon column indicate
significant differences at 0.05 and 0.01 levels, respectively. PL: Phosphorus level; BH: Bud height; BN: Bud number; CS: Callus size; FW: Fresh weight; DW:

Dry weight; TWC: Tissue water content; Ca: Chlorophyll a; Cb: Chlorophyll b; Tc: Total chlorophyll content; Car: Carotenoid. The same below
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2R HERE av ITEEE by . SIS ERERERN
MR 25 IEAR G . WA ZE i A& &5 S1 1 S2 %F
MIm . $iE. SRR, fEE ., HS

PL

KE, MRS E R R, S1AS2
R AR R H SRR (] B Bk
BEIEMIG. WEZFREEES S1 ZFHmEM S2 %
MR B, B EmAaLsUAR. R b, &
MR, KIS MR, B S EEEEIRE S
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ZEMEE EA. AT, 8P BAAH B A
KR E BAEYIW; 8BS ICR D F
EARMBMNEFREKEE

PL N S1BH :
SIBH [ I S1BN 0.8
SIBN s s S1CS 0.6
S1CS IS S s . S2BH 0.4
S2BH [E * * * [N S2BN 02
S2BN [ SEERIN S s s e I S2CS -
S2CS s ok *k RO S - rW 0
FW *k * ORIl DW -02
DW *% 3k SN TWC -0.4
TWC *% *% Hx % % *k B Ca

Ca = % * EE «+ [N Cb -0.6
Cb * % *% % * * % I Tc -0.8
Te sk * sk ET * * ok I G I CC -1.0
CcC * * . r

p NN e xx[ms ek RO Rk x BT * % I N

I K
E D ek e 0wk ok el wx *k * * *ok [T |

3 B S NEZF AR BRI AIAI G, *: P<0.05; **: P<0.01,

Fig. 3 Relationship between phosphorus levels and growth and development indexes of cluster bud. *: P<0.05; **: P<0.01.
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