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Table 1 Effects of B on number of new tips and leaf

in different parts of root stock

Ak BRI A/ d AL B4 P
b 7
Treatment Number Number Number
K Treatment .
time of new tip  of new leal  of old leaf
—B 4 a 34 ¢ 11 a
20
+B 5a 60 b 11 a
—B 5a 62 b 11 a
40
+B 6 a 97 a 11 a

DAFR/NE FHFRRZEFEF 5%, F . Different capital and

small letter means significant at 5% level,the same as follows.
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Table 2 Effects of B on dry mass in different parts of root stock o/ ¥k
AbFR I (] /d pis:il FH e i it Zn H5e o
Treatment time Treatment Root Stem Tip New leaf Old leaf R/S ratio
20 —B 1.35 ¢ 1.89 b 0.62 ¢ 1.63 ¢ 0.48 a 0. 33
+B 1.71 b 2.22 ab 0.99 be 2.50 b 0.45 a 0. 30
10 —B 1.53 be 2.28 ab 1.19 b 2.84 b 0.43 a 0.23
+B 2.05 a 2.50 a 1.85 a 4.20 a 0.39 a 0.23
3 AEAHMLEMREMRASHUBEERREENE N
Table 3 Effects of B on B content and B accumulation in different parts of root stock
20 d 40 d
s +B —B +B —B
Parts i/ MR/ i/ AR/ o/ AR/ T/ AR/
(mg/kg) (mg/#R) (mg/kg) (mg/#) (mg/kg) (mg/#) (mg/kg) (mg/#)
Content Accumulation Content  Accumulation Content Accumulation Content  Accumulation
FE MR Root 16.1 a 2.17 a 15.4 a 2.08 a 16.7 a 2.25 a 14.7 a 1.98 a
2% Stem 17.7 ab 2.39 a 16.2 b 2.19 a 20.1a 2.71 a 16.0 b 2.16 a
#4 Tip 22.5a 3.03 a 19.3 a 2.60 a 24.7 a 3.34 a 18.6 a 2.51 a
Hri New leaf 67.6 a 9.12 a 40.9 b 5.52 b 74.3 a 10.03 a 38.6 b 5.21b
0t Old leaf 83.4 a 11.26 a 55.6 b 7.51 b 84.9 a 11.46 a 52.3 b 7.06 b
FA4 BREAERASHBUA S ERENTT
Table 4 Effects of the B deficiency on K, Ca and Mg concentrations in different parts of root stock %
+B —B
S A7
ML 20 d 40 d 20 d 40 d
Parts
K Ca Mg K Ca Mg K Ca Mg K Ca Mg
R Root 0.89a 0.07a 0.33 a 0.98a 0.07 a 0.37a 0.62b 0.06a 0.29 a 0.63b 0.07a 0.26b
2 Stem 0.62a 0.28ab 0.46c¢ 0.66a 0.32a 0.62b 0.64a 0.24b 0.55c¢ 0.73a 0.29ab 0.82a
4 Tip 1.14 ¢ 0.47 b 1.39 a 1.75a 0.55a 1.36 a 1.15¢ 0.40b 1.43a 1.44b 0.28c 0.88b
it New leal 3.27a 1.45a 1.09b 3.20ab 1.51 a 1.14 b 2.96c¢c 1.17b 1.46a 3.0l bec 1.17b 1.45 a
#0F Old leaf 2.59a 1.18 a 1.77a 2.49a 1.08b 1.64ab 2.31b 1.07b 1.09c¢ 2.57a 1.04b 1.48b
o a a @20 d +B
= a  @B+B cé“‘a 15 ] N
&< 150 1-B =3 |2 \
0 o ﬂﬂﬂlﬂ =)
< e 2 9
g 100 o8
4 £ g
®E 50 H3S 3
48 L k2 0 \
ZE T A ol 74
£ 0 20 40 New leaf Fine root
IS )/d Time AEFE Treatmeat
1 [ 0 4b 22 3t A B B HA AR 4B RA K B 2 74 IR 3T AR AL K FT T
HMHHESESENZN MARFTAEEATENFIE
Fig.1 Effects of B on nitrate nitrogen content Fig.2 Effects of B on protein content in

in new leaves of root stock leaves and r

oots of root stock
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Effects of boron stress on seedling growth and nutrition

physiology of navel orange root stock

LIU Lei-chao JIANG Cun-cang LIU Gui-dong DONG Xiao-chang WU Xiu-wen

Microelement Laboratory , Huazhong Agricultural University/
Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtse River) ,
Ministry of Agriculture ,Wuhan 430070,China

Abstract Trifoliate orange which was the rootstock of Gannan ‘Newhall” navel orange intended to
promote as test material and the method of nutrient solution culture was used to study the effects of bo-
ron deficiency on the seedling growth of orange rootstock and the changes among different elements. The
results showed that boron deficiency inhibited the growth of plants,decreased dry matter accumulation
and significantly reduced the contents of boron in leaves. The new leaves reduced by 39.5%-49. 1% and
the old leaves reduced by 33. 3%-39. 4%. Potassium content in tips of trifoliate orange seedling under bo-
ron deficiency significantly reduced by 18% more than that under the normal boron level. Calcium con-
tent in tips of trifoliate orange seedling and in new leaves under boron deficiency decreased 12%-49 %
and 11%-13%. Magnesium content had a tendency to increase under boron deficiency. The content of ni-
trate and soluble protein significantly reduced under boron deficiency.

Key words orange rootstock; boron deficiency; growth; nutrition physiology
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