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Characteristics of nutrient contents and storages
in Castanopsis hystrix and Betula alnoides
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Abstract; Nutrient elements in different organs of the plant and different contents or storages of nutrient elements in
the same organs,not only reflect the plant”s own biological characteristics, but also reflect the plant under certain
habitats capacity to absorb and accumulation of mineral from soil. To illustrate the characteristics of nutrient element
contents and storages of different valuable local forestation hardwood species in the southern subtropical area of Chi-
na,we studied the contents and storages of five nutrient elements (N,P,K,Ca and Mg) in Castanopsis hystrix and
Betula alnoides from the Experimental Centre of Tropical Forestry of Chinese Academy of Forestry located in Pingx-
iang, Guangxi. We have got some meaningful results from collecting plant samples, laboratory test and statistical a-
nalysis method. The total contents of these five nutrient elements in different organs of Castanopsis hystrix and Bet~
ula alnoides were in the order of leaf >fine root™>twig>>medium root>thick root>bark>>root tip>>stem. The con-
tents of N and K were the highest among the five elements, followed by Ca and Mg, while P was the lowest in various
organs of the two trees. The contents of N and P in leaf were significantly higher than those in other organs for Cas-

tanopsis hystrix and Betula alnoides (P<(0.05),and the two trees were defined as the P limited plants based on the

: 2014-01-19 : 2014-07-18
(2012-4-69) ; (200904005) .,
(1969-), ( ) . . , (E-mail) tanlinggx(@163.com,

B ’ s , , (E-mail) nilniq@ gxu.edu.cn,



70 35

N : P ratio in the leaf. In addition to root tip, the total storage amounts of nutrient elements in different organs of the
two trees in order were stem>>twig >bark>>leaf >thick root>fine root™>medium root. The nutrient utilization effi-
ciency of Castanopsis hystrix was slightly higher than that of Betula alnoides. The study revealed that the nutritional
requirements of Castanopsis hystrix and Betula alnoides would provide theoretical basis for adjusting and improving
the two trees growing environment,as well as making forest land nutrient management strategies.
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’ Table 1  Soil physi-chemical properties (0—60 cm) in
o Castanopsis hystrixz and Betula alnoides plantation
1 Indicator Castanopsis  Betula
hystrix alnoides
L1 plantation plantation
’ Bulk density (g + ecm™) 1.65 1.62
pH  pH value 4.53 4.47
(106°51' ~106°53’ Organic matter (mg * g') 47.02 49.18
o o Total N (mg + g") 0.98 1.30
E.22°02 ~22°04 ND. Total P (mg + g!) 0.20 0.26
, (10 3 Total K (mg + g") 5.06 5.20
4—9 ), 20.5~21.7 oC, Hydrolysis N (mg « kg!) 188.46 201.14
. Available P (mg « kg") 19.56 22.18
(1 ) 13.5 °C, (7 ) Available K (mg * kg') 62.44 84.31
27. 6 C 5 1 200~1 500 mm. Exchangeable Ca (mg + kg') 118.58 58.28
80% ~ 84 V . i Exchangeable Mg (mg * kg') 5.66 6.25
430~680 m, 1.2

, 80 cm( ,2011), 121 AR EESHMHE SRR E
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Table 2 Nutrient contents in various organs of Castanopsis hystrix and Betula alnoides
Castanopsis hystrix Betula alnoides
Organ N P K Ca Mg Total N P K Ca Mg Total
19.20+  0.81+ 8.98+ 1.86+ 1.06+ 31.92 23.38+ 0.91+ 13.60+ 1.37+ 1.47+ 40.73
Leaf 1.33a 0.17a 0.45a 0.04a 0.03a 1.45a 0.18a 0.66a 0.03a 0.09a
9.38 + 0.52+ 9.014+ 1.95+ 1.17+ 22.03 9.334+ 0.58+ 9.94+ 2.01+ 1.65+ 23.51
Twig 2.35b 0.09b 0.45a 0.04a 0.03a 1.08b 0.11b 0.77b 0.06b 0.05a
2.45+ 0.30+ 5.21+ 0.88+ 0.84+ 9.68 4,57+ 0.42+ 3.90+ 0.60+ 0.69+ 10.18
Stem 0.77¢ 0.01c 0.55b 0.01b 0.05b 0.06¢ 0.02b 0.47¢ 0.02¢ 0.03b
3.06+ 0.63+ 6.47+ 1.07+ 0.90+ 12.13 5.26+ 0.59+ 7.02+ 1.77+ 1.12+ 15.77
Bark 0.78¢ 0.15b 0.80¢ 0.08b 0.03b 0.47cd 0.02b 0.65d 0.10d 0.01c
3.37+ 0.32+ 5.734+ 1.62+ 1.04=+ 12.09 4.72+ 0.50+ 4,02+ 1.14+ 1.02+ 11.41
Root tip 0.84cd 0.02¢ 0.55b 0.14c 0.01ab 0.12¢ 0.03b 0.24c¢ 0.15a 0.09¢
4,13+ 0.34+ 6.75+ 1.67+ 1.21+ 14.10 6.644 0.47+ 6.124 1.85+ 1.11+ 16.19
Thick root 0.94d 0.02¢ 0.63c 0.33¢ 0.07a 0.32d 0.09b 0.73d 0.09d 0.09¢
5.88+ 0.42+ 7.34+ 1.96+ 1.26+ 16.86 7.70+ 0.52+ 5.71+ 1.54+ 1.28+ 16.75
Medium root 1.38d 0.08¢ 0.51c¢ 0.11a 0.07a 1.00d 0.02b 0.22d 0.12ad 0.27¢
10.39+  0.56+ 10.62+ 1.72+ 0.734+ 24.02 11.33+ 0.61+ 10.78+ 1.32+ 1.05+ 25.09
Fine root 1.32b 010b 0.49a 0.02¢ 0.02b 1.24b 0.03b 0.67b 0.04a 0.04c
+ ; (P<C0.05),

Note: The data stand for the mean value £ standard error. Different letters in same column represent significant differences in various organs (P <(0.05). The

same below.
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Fig.1 N P in the different organs of Castanopsis hystrix and Betula alnoides
Different letters indicate significant differences at the confidence level of P<Z0.05 in the different organs.
3
Table 3 Nutrient storages in various organs of Castanopsis hystrix and Betula alnoides
Nutrient storage (g)
T o o Individual biomass
ree spec1es rgan (kg) N P K Ca Mg TOTHI
Leaf 5.57 106.99 4.51 50.05 10.36 5.93 177.85
Castanopsis hystrix Twig 29.84 279.89 15.52 268.85 58.31 34.92 657.48
Stem 131.49 322.15 39.45 685.06 116.14 110.43 1273.22
Bark 14.80 45.24 9.32 95.77 15.84 13.37 179.54
Root tip 28.72 96.87 9.19 164.54 46.54 30.00 347.14
Thick root 7.64 31.57 2.61 51.57 12.72 9.25 107.71
Medium root 0.65 3.83 0.27 4.78 1.28 0.82 10.97
Fine root 0.56 5.78 0.31 5.91 0.96 0.41 13.37
Total 219.26 892.31 81.18 1 326.52 262.15 205.12 2 767.28
Leaf 3.70 86.57 3.37 50.36 5.07 5.44 150.81
Betula alnoides Twig 13.63 127.20 7.91 135.52 27.40 22.50 320.52
Stem 79.23 362.06 33.27 308.98 47.54 54.67 806.52
Bark 17.81 93.67 10.56 125.02 31.57 19.95 280.77
Root tip 8.95 42.26 4.46 35.97 10.23 9.15 102.07
Thick root 2.21 14.70 1.03 13.55 4.10 2.47 35.85
Medium root 0.27 2.08 0.14 1.54 0.42 0.35 4.53
Fine root 0.22 2.55 0.14 2.43 0.30 0.24 5.65
Total 126.03 731.09 60.89 673.36 126.62 114.76 1706.72
) N:P > (18.78 %) > (16.45%) > (8.84%)
(P>0.05), N : P (23.70) > (5.98%) > (2.10%) > (0.33%) >
(25.69) 16, ,2 (0.27%),
P R 2
2.2 C 3,
221 BRAFMERLS N 3 , , K (47.94%) >N (32.25%)>Ca
(9.47%)>Mg (7.41%)>P(2.93%),
, N(42.84 %) >K(39.45%)>Ca(7.42%)>Mg
; (6.72%0)>P(3.57%) . N
(46.01%)> (23.76 %) > (12.54%) > K .
(6.49%6) > (6.42%) > (3.89%) > 2.2.2 BRAT AR KFE
(0.48 %) > (0.40%) , (47.26 %)
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Table 4 Nutrient utilization efficiency of Castanopsis
hystriz and Betula alnoides 0.20  0.26 mg+g',
P (0.56 mg * g')(Han et al.,2005),
Nutrient element Castanopsis hystrizx Betula alnoides P
N 3.8240.53Aa 5.6740.23Ab (Asner et al.,2001; He et al.,2002; Houlton et
P 0.36+0.02Ba 0.48+0.01Ba al. 2008 .2010) . ’
K 5.95+0.23Ca 5.1940.23Aa P ’ P ’
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> > > > >
3 > .,
S . 2 ,
(N,P.K.Ca Mg > (59.97 % ~
= = = = = = ’ 62.87%) . .
’ ( IR ( )
’ ( N N ) s
, 52.50%
; 63.71%., ) , .

( ,2007),
(Pinus massoniana) ( ,2008) |
(Taiwania flousiana) ( ,2009)
(Acacia crassicarpa) ( s
2007) ( Acacia mangium ) ( ,
2007) (Acaciam elanoxylon) ( s
2012) N.P.K.Ca

Mg ’

1t 5

(12.30 kg « t1H) (13.30 kg « t1),

2 N K , P
N.K P . 2 N
K P , 2
N K P
. , N
(P <C0.05),



74

35

N (9.12mg-g") (7.23 mg+g")
N (1.30 mg + g")
(0,98 mge+g"H( 1 o )

Asner GP, Townsend A, Riley W], et al. 2001. Physical and bioge-
ochemical controls over terrestrial ecosystem responses to
nitrogen deposition[ J]. Biogeochemistry ,54:1—39

Chen YP( ), Zhang MX ( ). Chen T (
2009. Seasonal changes of element concentrations in the leaves of
Sabina ( RAR
Guihaia( ),29(3):315—320

Giisewell S. 2004. N : P ratios in terrestrial plants: variation and
functional significance[ J]. New Phytol ,164(2) ;:243— 266

Han WX, Fang JY,Guo DL, et al. 2005. Leaf nitrogen and phos-
phorus stoichiometry across 753 terrestrial plant species in China
[I]. New Phytol ,168(2) :377—385

He B( ) » Qin WM( ), Yu HG( ) et al. 2007.
Biological cycling of nutrients in different ages classes of Acacia

(Acacia

)[J]. Acta Ecol Sin

) et al.

mangium plantation (
mangium )
( ),27(12) .5 158—5 167
He B( ), Luo LJ( ), Ling J ( )set al. 2009.
Nutrient accumulation and distribution in Taiwania flousiana
and Cunninghamia lanceolata plantation(
Y[J]. J Fujian For Coll
( ),30(1).77—81
He B( ), Wei SH( ), Zhang W( ) set al. 2012, Bio-
logical cycling of nutrients in Acaciam elanoxylon plantation(
)[J1. J Northeast For
Univ( ),40(2):9—12,29
He Y] ( ), Qin L( ), Li ZY( )set al. 2012.
Carbon storage capacity of a Betula alnoides stand and a mixed
Betula alnoides X Castanopsis hystrixz stand in southern sub-
tropical China:a comparison study( X
)[J1. Acta Ecol Sin( ), 32
(23):7 586—7 594
He YQ,Zhu YG,Smith SE,et al. 2002. Interactions between soil
moisture content and phosphorus supply in spring wheat plants
grown in pot culture[ J]. J Plant Nutr,25:913—925
Houlton BZ, Wang YP, Vitousek PM, et al. 2008. A unifying
framework for dinitrogen fixation in the terrestrial biosphere[ J].
Nature ,454:327—330
Lu RK( ). 2000. Methods of Soil Agricultural Chemical A-
nalysis( )[M]. Beijing( ) : Chinese
Agricultural Science and Technology Press(
):107—182,308—315
Koerselman W, Meuleman AFM. 1996. The vegetation N : P

ratio:a new tool to detect the nature of nutrient limitation[ J]. J
Appl Ecol .33(6) .1 441—1 450

Lin JP( ). 2002. Analyses of the planting effects of different
patterns of Castanopsis hystrix( )
[J]. J Fujian For Sci Technol ( ),29(3):59—
61,80

Liu WE( ) Fan HB( ), Xie YS( )set al. 2008.

Nutrient accumulation and distribution in a Masson pine stand in
northwestern Fujian(
Y[J]. Ecol Environ( ),17(2):708—712
Liu XZ( ) »Zhou GY( ), Zhang DQ(
2010. N and P stoichiometry of plant and soil in lower

), et al.

subtropical forest successional series in southern China(
N.P )

[J]. Chin J Plant Ecol( ),34(1):64—71
L JX( ), Luo XQ( ), Jiang JL(
2006. Mechanical properties of Castanopsis hystrix and Betula

)set al.

alnoides plantation wood(

Y[J. J Beijing For Univ( ),28(2):
118—122
Pan ] ( ). 2003. Breeding and cultivation of Castanopsis
hystrix ( Y[J . Pract For Technol (
),2:29—30
Peng YH( ), Lu G( ), Hao HK( )set al. 2012.

Analysis on leaf nutrient elements of different Castanopsis hys-

RN
Southwest For Univ( ),32(5):37—41

Qin L( ) s He YJ( ). Li ZY( )set al. 2011, Allo-

cation pattern of biomass and productivity for three Plantations

trix provenances(

of Castanopsis hystriz , Pinus massoniana and their mixture in
south subtropical area of Guangxi,China(
)[J]. Sci Sil Sin
( ),47(12):17—21
Qin WM( ), He B( ), Qin SY( ) et al. 2007.
Biological cycling of nutrients in Acacia crassicarpa plantation
( Y[J1. J Soil
Water Cons( ),21(4):103—107
Wang QH( ), Chen YP( ), Zheng HS( ),et
al. 1999. Study on variability of seedling stage of different
Betula alnoides provenance(
Y[J . Yunnan For Sci Technol ( ),1:41—48
Yan ER( ) s Wang XH( ), Zhou W( ). 2008. N:
P stoichiometry in secondary succession in evergreen broad-
leaved forest, Tiantong, east China(
N:P Y[J]. Chin J Plant Ecol (
),32(1):13—22
Zhang 1.X,Bai YF, Han XG. 2003. Application of N ¢ P stoichiom-
etry to ecology studies|J]. Acta Bot Sin,45(9):1 009—1 018
Zhou C(
tics of precious timber tree species— Castanopsis hystrizx

Y[, Jiangxi For

). 2007. Research overview and biological characteris-

Sci Technol ( ),5:29—31



