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Abstract In this study, in order to investigate the effects of different boron amounts (0, 2.5, 5.0, 7.5, 10.0,
and 12.5 g-plant” boric acid) on the phenotype of the top shoots and leaf traits of 0.6-year-old Acacia melanoxylon
SR17 in an artificial forest, as well as on the plant height, ground diameter, diameter at breast diameter(DBH),

crown width, and leaf nutrient content of plants of different ages(0.6 and 1.6-year-old). Correlation analysis was
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used to investigate the effects of different boron application rates on the growth and physiological characteristics
of the artificial A. melanoxylon forest. Results showed that the absence of boron treatment(0 g-plant’, CK) caused
severe top shoot withering, yellowish red color, and even shedding of leaves, while boron treatment effectively
alleviated these symptoms. 4. melanoxylon did not exhibit boron deficiency symptoms when the boron application
rate reached 10.0 g-plant”. Increasing the boron application rate promoted the increase of leaf length, width,
circumference, and surface area. Compared with the CK treatment, the 12.5 g-plant” (B5) boron application rate
increased leaf length by 17.53%, leaf width by 12.68%, leaf circumference by 16.77%, and leaf surface area by
29.15%. The boron application rate of 12.5 g-plant” significantly promoted the growth of the plant height of
A. melanoxylon of different ages. Compared with the CK treatment, the plant height increased by 14.20% and
62.22% for the 0.6-year-old and 1.6-year-old forests under 12.5 g-plant” boron application amount, respectively.
In addition, increasing the boron application rate promoted the boron content but inhibited the accumulation of
potassium in A. melanoxylon leaves. The boron application amount was significantly positively correlated with
plant height, DBH, and leaf boron content(£<0.01), and significantly negatively correlated with potassium content
accumulation(P<0.01). In summary, the application of 10.0 g-plant” boron fertilizer can meet the needs of normal
plant growth in the experimental area, while the application of 12.5 g-plant” boron fertilizer can better promote
the growth and development of A. melanoxylon.
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Table 1 Soil physical and chemical information of experimental forests

BN AR /% AR/ S/ S/ A/ A / HH / AR /
B /em  pH{E Organic (mg-kg') (mg-kg') (g-kg') (mg-kg') (mg-kg') (mg-kg') (mg-kg')
Soil  pH value matter Total Total P Total K Rapid Rapid Rapid Available P
depth content N content  content content  available N  available P available K content
0~20 422 27.81 699.33 260.50 22.65 37.16 16.09 98.18 1.26
20~40 4.18 28.77 454.00 245.17 23.62 21.08 15.78 115.23 0.85
40~60 4.23 23.81 437.17 290.83 22.28 20.46 19.76 108.91 1.24
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Note: A: CK treatment uphill; B: CK treatment of middle slope; C: CK processing downhill; D: B1 processing; E: B2 processing; F:

B3 processing; G: B4 processing; H: B5 processing.
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Fig. 1 Performance of withered shoots of Acacia melanoxylon under different boron application amounts
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Fig. 2 Withered proportion of 4. melanoxylon under
different boron application amounts
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Table 2 Leaf characteristics of 0.6—year—old 4. melanoxylon under different boron application amounts
=) 2 = g =t 3| 2
Trcft?fent Hijeziﬁ:;g/tilm EiLj;nffvf'iniflm Lea?tilﬁ:n/f:lnce uf?iﬁire/;m " €48 /SPAD value
CK 9.70 +£3.39¢ 0.71 +£0.32b 21.59 £ 7.43d 4.39 +2.46¢ 44.76 + 10.08b
B1 10.01 +2.75¢ 0.73 + 0.24ab 22.55+6.12cd 4.79 £ 2.16bc 4526 +7.28b
B2 10.02 +2.81c¢ 0.76 + 0.28ab 22.43 +5.82cd 491 +2.13bc 47.74 £ 6.50b
B3 10.54 + 2.74bc 0.76 £ 0.25ab 23.56 + 6.00bc 5.16 £ 2.03ab 53.48 +7.17a
B4 10.95 + 2.46ab 0.79 + 0.26ab 24.59 + 5.08ab 5.51+£1.98a 5494 +5911a
B5 11.40 £2.32a 0.80 £ 0.23a 25.21 £5.05a 5.67 +£1.78a 54.82 +4.22a

T RPBEONPIIE + A2 AR/ NEFREORTE «=0.05 K225 2% .

Note: The data indicate mean + SD.The different small letters in same column indicate significant difference at a=0.05 level.
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Fig. 3 Plant height of 0.6 and 1.6-year—old A. melanoxylon
under different boron application amounts
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Fig. 4 Crown width of 0.6 and 1.6-year—old A. melanoxylon
under different boron application amounts
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Fig.5 Ground diameter and DBH of 0.6 and 1.6-year-old
A. melanoxylon under different boron application amounts
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Table 3 P content of 0.6 and 1.6—year—old 4. melanoxylon
leaves under different boron application amounts

M/ (gkg!)

by P content of leaves
Treatment 0.6 a 1.6a

0.6-year-old 1.6-year-old
CK <60 62.50 +3.47
Bl <60 69.07 £9.99
B2 <60 60.80 = 1.13
B3 <60 68.23 +5.83
B4 <60 60.00 = 0.00
BS <60 60.00 = 0.00

e R + .
Note: The data indicate mean + SD.
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PR e BT T A AR, b SR R A AR
o B, I Bl ALBEA 16% A5 KA A fy A,
B2. B3 AbFRH A 5% MR D it R il g R
 (E 1), X AIAE nT LA 250 35 e 4 T
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U AR AY R . A R AR Y XA 1 SR T R
TG A, B Eucalyptus urophylla 6]
A HRLTEAR Ry . SRR K G208, AR KA, Mtk
TR R i e YRFE, R a) AT DL IR RCZF 5 AL
KM T REIE A I Acacia mearnsii F1 ZF
PAR ) U s B 1 2L ) T o i R IR . TR
TEAR G, A% 4 AT AR IE AR 4 2920, i i g
i PR 1 D PR AT R S AR R RO A A T AL o 2
Aoz, WM RIER S E, =
oA B Y TOURS A 25 U2, it 3 a2 (9 A AS A
A DER R IE H TR R LT, RRAMH B Lk
WA R HOR . 5 CK AR, ASIH]EH
AL AR HE T R B AR R . MR R R AR 1)
AR, Hrh Dl B5 AR A B AR {2 B ROCR
fe o R SR, A Y I IE it mT e X A R
AERENEEE. R, St 5 il &
i F 10 mg - kg B R =, 7E 20~40 mg - kg
IR E, KT 60 mg - kg I 02 7= A i 27
g™, Hik, AT E SRS, NS
TNIAE, i 10.0 g - A% T BYBIAE AT LA 2 SEACH
BIEW TS AT, MG EE 12.5 ¢ - ¥k ' Wn]
DLSE 47 A F SR AR AR A K T i B v 3
PRI, 3 it T X SR AR SR AR I E A
P I RIS P RICR A A R o

it o it A £ 3 i, RACHE R R A T
Rombiz T, B R R IEAE (£ 4),
X — 25 L 5 p S A PO XA AT R — B, D
R A6 &7 1 v B 5 2k et 00 7o 5 I 2 0 R 1
Ft, WP BB i 23 5 M A AR B T R 1Y

WS AA R, A, MR RN IOT R & &5 H A
WO O BB YA G, filhn, A
TEAFRYIRE LA EARLE, PO T LU 5 41 A
FeKae Ty, MmO R e 1 iE M. B S5 HEY
M ROCAERMEETT . S W r R s
FAEVERT, ok 2 i AR S5 R A A D B A A7 AR T
BRBim YA, JeRriat R, L3
B 22 B 1E oK Zea mays M R A oG E R
B R ALY SR Y AT R
W, e, BARHE N T4IRTE 0.6 a FI
1.6 a fkks . M (M) 2. w2 .
Wi 5 it B P 5 I T n e A, SRR R AR
£ 0.6 a Fil 1.6 a YT L8 2 WAl o 2= LAE iF H A
Koo [FEE, NRIRRES AEAS [RIRE OIS s B X 0. B
PR EITTRMWBA R RS, 0.6 ald
BE, AR PRI ZURER & i E B4 b N IR R,
e o 2 ) 4% b B /T 60 mg - kg, T 1.6 a i
WF, FEHERI R RO R. B B R A Bl ALEE R i
K, FUIREE BRI 38, B1 AbPESE A F]F &
W, AR . PREIERAE U TR R A 1R A
AR AR R AT T 2 BH . AR DY &5 P 50T
R, 32 i AR SR AS A 32 2 B AL 07 K7 (1) 5%
M), S REARIRRS . ZLEIERAL A A AE AR (5 5 5%
PEEDIMHE, HIE, AR AT, AR
RIS A EA K f T, EIRITR R AR
FyRs it — T

SRS, PR AR SR S i S TR A
=, MR kBT (A RE TR 2 i B 1 184 i i
R YRR 10.0 g - Bk IS EE A TR

R AFMEMEARDER, HAEFTREIENEXRY

Table 4 Correlation coefficient between boron application amounts, growth, and physiological traits of 4. melanoxylon

J557 Index ﬁ@ﬁﬂﬂi Boron 1‘5&%. ﬁmﬁ. ez ] A 03 B
application Plant height Crownwidth DBH  Bcontent N content P content K content
Jifi il & Boron application 1
¥k Plant height 0.70%* 1
i Crown width 0.30 0.50* 1
ffit DBH 0.71%* 0.93** 0.37 1
fill B content 0.92%* 0.73** 0.36 0.70%* 1
. N content -0.39 -0.29 0.21 -0.40 -0.19 1
T P content -0.21 0.12 0.05 0.21 -0.17 -0.2 1
# K content -0.54* -0.39 -0.30 -0.39 -0.43 0.46 0.26 1

TE: 7 FORTE 0.05 /K (X)) ERIFRSE, “**7 FRIRTE 0.01 KF ORI b BEARR.

Note:"*" indicates a significant correlation at the 0.05 level (bilateral), and "* *" indicates a significant correlation at the 0.01 level

(bilateral).
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MR sk, HARRICHBRBIAE R . AS Rt B e 4 B
T, MR HSE L MR R TR 2 Rl
it A A o T R . RIS, A 3 b
S BBk E . AR, MR M TR A
o BRI, MifEAE 12,5 g- bk 7 ATl H
23 0.6 a Fil 1.6 a W& SR ARFHE R & . Bl F A A2
A o 38 i 0 0 T AR 0 SRR SR i T
e, HFE S TR NR,
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