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Effects of high boron stress on the absorption and distribution of trace elements in Newhall navel orange plants

HU Ping, CHEN Yu-hua, ZHOU Gao-feng, YAO Feng-xian, GUAN Guan, ZHONG Ba-lian, LIU Gui-dong™ ( College
of Life Sciences, Gannan Normal University, National Navel Orange Engineering Research Center, Ganzhou Jiangxi
341000 )

Abstract: The effects of high boron stress on the absorption and distribution of trace elements (B, Mn, Fe, Cu, Zn, Mo)
in young plants of Newhall navel orange were revealed, in order to provide a theoretical basis for the nutritional physiology
of boron fertilizer and the scientific application of trace elements in production. In this experiment, young plants of Newhall
navel orange were used as test materials, and the young plants were treated with high boron treatment ( B: 200 pmol/L )
and moderate boron treatment ( B: 20 wmol/L, control ) by nutrient solution culture method. The young plants of Newhall
navel orange were divided into roots, stem of rootstocks, upper stem of scions, lower stem of scion, upper leaves and lower
leaves. The concentrations of trace elements were determined, and the accumulation and distribution of elements in each
part were calculated. Under the high boron stress, the dry weight of roots of young plants of Newhall navel orange decreased
significantly, and the dry weight of other parts did not change significantly, and the concentration and accumulation of B in
all parts increased significantly, and the distribution rate of B in leaves increased significantly. Mn, Fe, Zn and Mo were
mainly enriched in the roots. The high boron stress reduced the Mn concentration in each part significantly, and the Fe
concentration and accumulation in the roots were also decreased significantly, but the distribution rate of Mn, Cu and Mo in
each part were not obviously changed. The change of high boron stress significantly reduced the concentration of Cu in the
lower leaves, and also decreased the concentration and accumulation of Zn in the upper stems, and the Mo concentration in
roots and rootstocks increased significantly.

Key words: high boron stress; Newhall navel orange; trace elements; absorption; distribution

[ 45 145 1 |

two types of N fertilizer. The growth of oilseed rape was obviously improved by the application of N fertilizer. The
most significant difference was branch number at maturity stage between the full dose U and CRU. The growth
indicators showed different ranges of decline with the reducing of N fertilizer, and reached a significant level when
N fertilizer reduced at 50%. Rapeseed yield of CRU with the full dose of N fertilizer reached 2 513 kg/hm®. The
relative yield gap between U and CRU was 6.9%, and showed an increase trend with the reducing of N fertilizer.
The changes of pod number were the main cause of yield difference, since both of the seed number and seed weigh remain at
a relatively stable level. The N uptake was decreased by the reducing of N fertilizer, and the CK treatment had the lowest
value ( 38.2 kg/hm”). CRU showed a greater N absorption capacity than U at the same N fertilizer supply, which resulted
in the N recovery efficiency having a slight difference among the different N fertilizer rate ( ranged from 58.2% to 66.0% ).
On the basis of the present recommended N application rate ( 180 kg/hm” ) , reducing conventional urea may cause nutrient
uptake shortage and yield loss, but reducing controlled-release urea within 30% could maintain relatively stable yield level in
the low or medium level of soil nitrogen supply.

Key words: oilseed rape; controlled-release urea; yield; N use efficiency; reducing N application
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