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Abstract ; [ Objective | The soil nutrient status in Betula alnoides plantation was investigated to assess the soil fitness
of the species and reveal the relationship between soil nutrient regimes and site productivity so as to provide refer-
ence for site selection and soil nutrients management of B. alnoides plantation. | Method ] Forty-seven plots with
size of 600 m” were established in B. alnoides plantations in Daqgingshan Mountains, Guangxi. Three soil samples
were collected in each plot and their soil chemical properties were analyzed, the soil nutritional status was evaluated
according to the classification standard of soil nutrition. The plots were then divided into two site groups with high
and low productivity based on their site index, and the differences in soil nutrition were further analyzed between the
site groups. [ Result] The soil in majority of B. alnoides plantation was strongly acidic. The soil organic matter and
nitrogen contents were in upper-middle class, the available phosphorus was of heavy shortage, and the contents of
other nutrients were in lower-middle class. The soil organic matter and total potassium contents were significantly

different at the level of 0.01, and the available nitrogen content at the level of 0. 05 between high and low produc-
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tivity sites. [ Conclusion ] B. alnoides has strong adaptability to soils with low pH value and phosphorus contents.

The organic matter, total potassium and available nitrogen contents are the key soil nutrient factors influencing the

productivity of B. alnoides plantations in Daqingshan Mountains.

Keywords : Betula alnoides plantation; soil nutrient characteristics; soil fitness; site index
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Table 1 General situations of the plots in Betula alnoides plantations

B e P M R

1jlot No A:,\e/a Altitude/m SA P SG/(%) S ﬁot No /j/g[\e/?a Altitude/m SA SPSG/(%) St
bl 14 670 SHA U 28.0 20 14 13 640 SHA U 37.0 20
b2 14 670 SHA U 16.0 18 f15 13 640 SSHA U 34.0 22
b3 14 670 SHA U 28.0 18 f16 15 440 SSUN M 31.0 18
b4 17 460 SSHA M 36.0 20 f18 15 440 SSUN M 31.0 18
b5 17 460 SSHA M 37.0 24 21 16 480 SHA M 28.0 20
b6 17 455 SSHA M 39.0 22 23 16 480 SHA M 32.0 20
b7 17 564 SSUN M 14.0 20 ql 12 230 SHA U 14.0 18
b8 17 485 SUN M 31.0 18 q2 12 230 SHA U 9.0 18
b9 17 485 SUN M 32.0 16 q3 12 230 SHA U 23.0 18
b10 17 390 SSUN L 37.0 18 q4 13 190 SHA U 15.0 18
bl1 17 390 SSUN L 28.0 18 q5 13 190 SHA U 22.0 20
b12 17 400 SUN M 22.0 16 q6 13 190 SHA U 26.0 18
b13 17 400 SUN L 28.0 20 q7 20 260 SSUN U 23.0 20
bl14 17 405 SUN L 34.0 22 q8 20 240 SSUN U 21.0 18
f1 14 460 SSUN L 39.0 22 q9 20 250 SUN U 25.0 20
2 14 460 SHA L 34.0 26 ql0 20 250 SUN U 21.0 20
f3 14 460 SHA L 26.0 24 qll 20 250 SUN U 21.0 18
4 14 460 SHA L 24.0 26 ql2 20 240 SUN U 18.0 18
7 24 600 SSUN U 36.0 22 ql4 12 523 SSUN M 37.0 16
f8 24 600 SHA U 32.0 18 ql5 12 500 SSUN M 37.0 16
9 24 600 SHA U 42.0 20 ql6 12 550 SSUN M 34.0 20
f11 13 640 SUN U 28.0 16 ql7 12 550 SUN M 32.0 22
f12 13 640 SUN U 31.0 20 ql8 12 550 SUN M 31.0 20

f13 13 640 SSUN M 32.0 28

E:SA SP SG S /3Ryl Jehr e

PR A AR U ML 2053878 B R AR 3
Note:SA, SP, SG, Sl represent slope aspect, slope position, slope gradient and site index; b, f, and q represent Baiyun, Fubo and Qingshan Exper-

JERISZHUFEH ;b £ q 23578 Bz AR BeRIT 10523837 ; SUN | SSUN  SHA | SSHA 43 | 371 BH I |

imental Stations; SUN, SSUN, SHA and SSHA represent sunny, semi-sunny, shade and semi-shade slopes; and U, M and L represent upper, middle and

lower slopes, respectively.
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Table 2 Site group division for 35 plots in Betula alnoides plantations of medium to high altitudes at

Daqing Mountain, Guangxi

SEHL A R ER RS SRR (3{E SD) WA
Site groups  Plot number Plots code SI (Mean SD) Sig.
HPS 11 b5 ,b6,b14, 11,12 ,13,f4,17,113 {15 {17 23.64 £2.16
LPS 24 b1,b2,b3,b4,b7,b8,b9,b10,b11,b12,b13,18,19,f11,{12,114,f16, {18, 21,123, 18.50 +1.59 0.000

ql4,ql5,ql6,q18

T HPS il LPS 2335157 & 7 AU ™ s, T 1A o

Note: HPS and LPS represent site with high and low productivity, respectively. The same below.
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Table 3 Chemical properties of soils in 47 sampling plots of
Betula alnoides plantations at Daqing Mountain, Guangxi

AT wAME RORME WE iR ERAR
Regimes Min Max Mean S.D ¥ cv

pH (H,0) 3.93 4.67 4.21 0.19 0.04
OM /(g-kg™") 16.54 89.40 37.60 13.87 0.37
AN /(mg - kg™") 64.38 324.27 134.61 52.36 0.39
AP /(mg - kg™") 0.78 2.24 1.38 0.36 0.28
AK/ (mg - kg™") 6.27 89.66 44.64 21.22 0.48
TN /(g - kg™") 0.68 2.91 1.52 0.43 0.28
TP/ (g-kg™") 0.11 0.69 0.34 0.13 0.37
TK/ (g-kg™") 0.76  15.78 4.58 4.65 1.02
EMg /(cmol « kg=!)  0.07 1.03 0.27 0.18 0.66

AAL/ (g-kg™") 15.77 57.75 35.22 12.54 0.36
1::OM (AN AP AK TN TP TK .EMg AAL 43 5|3/~ A LT A 5K

N AL P sk K 4 N 4 P 4 K Sk Mg FiG ik Al &5 TR
Note: OM, AN, AP, AK, TN, TP, TK, EMg and AAL refer to con-

tents of organic matter, available nitrogen, available phosphorus, available

potassium, total nitrogen, total phosphorus, total potassium, exchangeable

magnesium and active aluminum, respectively. The same below.
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Table 4 Frequency distribution of soil nutrients in sampling plots of Betula alnoides plantations at

Daqing Mountain, Guangxi %
I H Item = Rich &1 High 1 Middle % Low it Deficient ELER More deficient
pH (H,0) (% Alkali)O  (f# D& Subalkaline)0  (H{E Neutral )0 (f3{#R Micro acid)0 (PR Acid)8.5  (#RMER Strongly acid)91.5
oM 38.3 29.8 29.8 2.1 0.0 0.0
AN 34.1 17.0 31.9 17.0 0.0 0.0
AP 0.0 0.0 0.0 0.0 0.0 100.0
AK 0.0 0.0 0.0 27.7 51.1 21.3
TN 6.4 42.6 42.6 6.4 2.1 0.0
TP 0.0 0.0 2.1 31.9 53.2 12.8
TK 0.0 0.0 4.3 14.9 10.6 70.2
EMg 0.0 0.0 2.1 14.9 38.3 44.7
=5 BrESEAIHELTEFRSFEERIER
Table 5 Comparison of soil nutrient status at high and low productivity sites
tii A M bR e I T T R T
Index Site group ~ Mean SD Sig. LG Site group  Mean SD Sig.
LPS 4.14 0.18 LPS 1.40 0.26
H(H,0 - T . ke !
pH(H,0) HPS 419 o019 ~0-825 0.416 IN/(g- kg™ ") HPS 166 o053 15 0132
LPS 31.70 6.51 LPS 0.38 0.14
. -1 . -1
OM/(g- kg™ ") HpS 457y lagy  3-018  0.005 TP/(g - kg™") HPS 033 o 1048 0.302
LPS 116.33  27.49 LPS 1.68 0. 86
el P Lol _
AN/(mg - kg™") HPs 15777 6p.0g 2-102 0.043 TK/(g - kg™") HPs 312 296 2765 0.009
LPS 1.46 0.36 LPS 0.21 0.12
. -1 2 . -1
AP/(mg - kg™") HPS Uas o 0-058  0.954 || EMg/(cmol - kg™') HPS 020 o1 0-168 0.868
LPS 41.18  22.20 LPS 42.06 8.92
R _ Lol
AK /(mg - kg™") HPs s6.00 o640 ~1-833 0.076 || AAL/(g-kgh) HPs 12 113y 1396 0.172

4 i
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VIFE R A 25 S 22 B, VO R HE R SR 0 A X £ 4

EERTEE B TE, pH (o 4.2 ~ 6. 51 A 5T
7T L PRI A T AR 3 pH ik 3.9 ~
4.7 MRS NIRRT 13, T, TG M R
TSEASE R PERR . 2 B W R AL, B R AN
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