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BRI R R BEATIAL , oA Mrs i e
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PR Z RS, AR AR B A g iR
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Y RHE SR
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AR REFE, BRRESERRE, ARk e
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Table 1 Growth changesof P. alba var. pyramidalis to different boron fertilizer conditions

T &Dry weight/(g- ")

LisEd R 4/em ¥k iHi/em
Treatment Root length Plant height Jics -3 N st ST
Roots Stems Lower leaves Upper leaves Total
LB 12.38+0.78 a 20.85+2.95b 0.40 +0.07 ¢ 034+0.10b 039+0.11b 0.52+0.14b 1.65+0.41 ¢
LB+F 14.10+2.30a 18.80£5.51 b 0.73 +0.06 b 0.40+0.11b 0.64 +0.22 ab 0.68 +0.20 ab 2.46+0.50 b
NB 1200+ 1.14a 27.55+3.51a 0.92+0.21 ab 0.79+0.12a 0.73+0.18a 0.93+£0.09 a 337+048a
NB +F 17.68 + 6.60 a 23.15+2.12 ab 1.03+0.20 a 0.62+0.11a 0.55+0.16 ab 0.84+0.27a 3.04 +0.63 ab

7E: LB, {RBIREEE W LB+F, LB+ HHE; NB, IEWWIREEFRME:; NB+F, NB+MHAL, B NFEME £ HEE, n=4 ARNS

FREORA AL PR B # % 7 (P<0.05). FHE

Notes: LB, low boron concentration in Hoagland solution; LB + F, LB + foliar-B fertilization; NB, normal boron concentration in Hoagland solution; NB +
F, NB + foliar-B fertilization. Data shown are mean + SD (n = 4). Different normal letters indicate statistical significance among different treatments at 0.05

level. The same below
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BFETRE, T REZR AR, R 2%k
JERFERN AR 25 NEM L R AR R
PWETR (£2), LBAMT, FEMHATIR

Foim BB R B 29.9%, BEMKT
NB 44 F 14 38.0% (P<0.05), 5 LB#HIL, LB+
F ] i 546w i 5 i B A A R, (EGHAR AN
FITAR R AN B . NB+F 5 NB AL, [R5
BRI R 2 EA, HE SR E R AT E
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Table 2 Effects of different boron fertilizer conditionson boron concentration and accumulation of P. alba var. pyramidalis

fl#< &£ Boron concentration/(mg-kg ")

I3 & Boron accumulation/(ug- k™)

b
Treﬁﬁnts R - TR et R E T ERH ot
Roots Stems Lower leaves Upper leaves Roots Stems Lower leaves Upper leaves
LB 543+3.0a 482+19a 96.1 +8.4b 62.2+69c 22.7+49c¢ 18.4+£28b 414+128¢ 352+34b
LB+F 44.0+3.7b 40.8+£0.9 ab 149.8+15.7 a 135.7+10.1a 32.8+0.7 be 17.9+44b 109.7+7.8a 101.9+16.0 a
NB 419+3.6b 36.9+89b 1043 +6.2b 102.6+42b 38.0+£8.8ab 309+59a 85.4+9.7 ab 94.6+89a
NB +F 39.4+3.0b 48.7+24a 90.5+22.1b 94.7+15.1b 446+5.1a 31.7+5.6a 55.9+27.2 be 89.3+14.82a

2.3 AEEMLB F1VB iKE

5 NB#HLE, LB AT BrsEtg Lt #1 &
MA'B WO B AR L, B MR B TR, R
FIZEM'°B VB M W2 B (£3). 5 LB AH
o, LB+ F o] g &3 m Ll nd Fn R &R (7 '°B ik
JE, EXTHRFZER B MBS RN VB VR EEAE

AR B, RN R IR AR L, TR
MEPEETR, 5 NBAML, NB+F F#MHAY
OB YR EERIIN T 81%, {HFREZKK, ERAE
=, ZEBWERE LI, MU LB W TCHA
WAL, ZXVB W R E LA, TR AL ER
RS R TE
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Table 3 Effects of different boron fertilizer conditions on "B and ''B concentration of P. alba var. pyramidalis
B EE "Bk
fhE Concentration/(mg-kg ") Concentration/(mg-kg ")
Treatments 1 % R it 1 % i st
Roots Stems Lower leaves Upper leaves Roots Stems Lower leaves Upper Leaves
LB 132+0.6a 11.7+03a 28.9+3.5Db 180+22b 41.1+24a 36.6+1.6a 67.2+6.8b 442+53¢
LB+F 13.2+28a 122+13a 86.6+173a 48.1+4.8a 30.8+1.0b 28.6+0.8b 632+3.6b 87.6+54a
NB 94+09b 83+19b 23.1+£1.5b 23.1+0.6b 325+2.8b 286+7.0b 812+4.7a 79.6+3.6a
NB +F 9.0£0.7b 114+05a 41.8+20.7b 26.0+103b 304+23b 373+1.8a 487+18¢ 68.7+49b
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Notes: '“B.g,'’B obtained from foliar fertilization. Different normal letters indicate statistical significance among different treatments in the same part (Fig. A) or

among different treatments and different parts (Fig. BCD) at 0.05 level

B 1 EFRKRERMEMAEXHEE AR B FE R "By tL ] GREMRREHNHIT

Fig. 1 Effects of different boron fertilizer conditionson '’B abundance, and the percentage, concentration,

and accumulation of "B obtained from foliar fertilization in P. alba var. pyramidalis
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B, 5.27% WA FCEIAR L 1.06% 4% 47 L 3 25
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Fig. 2 Allocation of "’B in different parts of
P. alba var. pyramidalis
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Study of Foliar Fertilizer-B Absorption and Distribution in
Poplar Saplings Using '°B Tracer

FU Xiao-xia, PENG Jun-dong, LENG Jing, CAI Xue, XIONG Ling-jun, OU Yong-bin

(School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, Sichuan, China)

Abstract: [Objective] The absorption, distribution and re-translocation of foliar boron fertilizer in poplar under dif-
ferent boron conditions were analyzed, in order to provide clues for the cultivation and management of poplar planta-
tion. [Method] Populus alba var. pyramidalis Bunge saplings were sand cultured in greenhouse. Different concen-
trations of boric acid were added to the nutrient solution, and the lower mature leaves were fed with '°B-rich boric
acid (H;'’BO;). The growth of poplar was recorded, and the boron content in different parts was determined.
[Result] (1) Under sand culture condition with low boron concentration, the biomass and boron accumulation of
plants decreased significantly, the boron concentration in upper leaves significantly decreased, and the proportion of
boron allocated to young leaves significantly decreased also. (2) Application of foliar boron fertilizer (LB + F) could
supplement the boron concentration in upper leaves, and reduce the changes of biomass and boron accumulation to a
certain extent. Most of boron absorbed from foliar fertilizer was retained in the fertilized leaves, while 31.68%, 5.27%
and 1.06% of absorbed foliar boron can be re-translocated to young leaves, roots, and stems. (3) In relative to normal
boron concentration, application of foliar boron fertilizer (NB + F) could increase boron concentration in stem, but
had no significant effect on boron concentration of roots and leaves and the biomass in different parts. Compared with
LB + F, NB + F plant absorbed much less boron from foliar fertilizer, which was only 15.6% of the former.
[Conclusion] Boron deficiency will result in a reduced boron allocation to young leaves in poplar, thus affects plant
growth. The boron fertilizer absorbed by mature leaves could be re-translocated to other parts of the plant, especially
the young leaves. The negative effect of rhizosphere boron deficiency on plant growth can be compensated by apply-
ing foliar boron fertilizer.

Keywords: Populus alba var. pyramidalis Bunge; foliar fertilizer; '°B-rich boric acid; isotopic tracing; absorption

and distribution; re-translocation
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