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Abstract; The differences in nutrient absorption, accumulation, and utilization efficiency were analyzed at the first and the
second rotations in Chinese fir ( Cunninghamia lanceolata) plantations using a 40 year database of biomass and nutrient
levels from Huitong National Research Station of Chinese Fir Plantation Ecosystem in Hunan Province, Central South
University of Forestry and Technology, China. The results showed that the N, P, K, Ca, and Mg concentrations in the
second rotation were 2.85—3.48, 0.16—0.25, 1.86—2.72, 2.10—2.50, and 0.77—1.31 g/kg higher than in the first
rotation, respectively. The nutrient accumulation of the first generation was 9.14% , 2.01% and 0.22% higher than that of
the second generation at 7, 20, and 25 years old,respectively, while that of was 6.72% and 3.44% lower than that of the
second generation at 11 and16 years old, respectively. Chinese fir continuous planting does not necessarily lead to the
second generation of forest tree layer nutrient accumulation decreased. Annual absorption of nutrients in the first rotations

(1—7 years old) was 9.14% higher than the second rotations at the same age. However, at the ages of 8 to 11, 12 to 16,
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17 to 18, and 21 to 25, they were 13.04%, 2.52% , 7.93, and 14.58% less than the second rotations, respectively. In the
same age classes, the second rotations required1.28, 3.19, 4.28, 4.09, and 4.09 kg more nutrients for each year class,
respectively, to produce 1 ton of dry matter compared to the first rotations. These results indicate that successive rotations
bring about an increase in nutrient uptake, and a decrease in nutrient use efficiency in the second rotations across the

central south subtropical regions.
Key Words:; planting algebra ; Chinese fir;nutrient accumulation ;nutrient utilization ; productivity
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Fig.1 Concentrations of nutrient elements in different growth stages of two generation Chinese fir forests
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Fig.2 Nutrient concentration of organs in different growth stages of two generations Chinese Fir Plantation
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Table 1 The annual amount of nutrients absorbed in of the two generations of Chinese fir plantation at different ages

EHHEa AL e F£/3 I Z Elements &t
Fertility stage Generations Production N P K Ca Mg Total
1—7 4¢ Hi—R 8.08 31.31* 3.03* 19.19* 26.30* 7.21" 87.04
ooy 6.17 29.20* 2.67° 17.85" 24.38" 6.54" 80.64 *
8—11 4F 1R 11.51 52.96 5.41°* 33.59" 44.46*" 12.64 " 149.06 **
R 10.63 60.24 " 5.95* 37.52* 52.26** 15.44 171.41 %
12—16 4F F—1t 18.71 61.93a 5.40a 35.76a 46.16 11.90 161.15a
o AR 11.31 55.88a 5.53a 38.27a 51.07* 14.67" 165.42a
17—20 4F H—R 23.45 70.12a 5.93* 40.03* 49.63 11.53** 177.24**
AR 16.51 71.64a 6.18* 43.28* 55.99 ** 15.42** 192.51*
21—25 4§ H— 18.49 62.36 " 5.34* 34.99** 47.70** 11.24%* 161.33*"
%A 14.75 69.19 ** 6.01* 42.44** 55.89** 15.33 " 188.86

@ ARF 54T H e B AR E]— bRl [ — T Z W i 22 W, Fom il — ARt il — e RO 25 57 3 (P<0.05) , o+ 25 54 b 3
(P<0.01) ,/NESEEA R 2R [ — kil 7] — o Z W 25 58 .35 (P>0.05)
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Table 2 The nutrient accumulated in the tree layers of the two generations of Chinese fir plantation at different ages

iy AR AWy F£5rTCE Elements a3t
Stand age /a Generations  Existing biomass N P K Ca Mg Total
7 4F: R 52.96 185.44(37.11) *  18.60 (52.34) *  116.35(22.56) * 151.16(29.43) = ( 42.05(8.19) * 513.60(100)
HR 40.06 170.27(36.18) * 15.71 (3.34) *  106.86(22.71) ™ 139.54(29.65) *  38.20(8.12) * 470.58(100) *
11 4F AL 91.18 323.20 (36.04)a 33.76(3.65)a  209.84(23.40)a 257.52 (23.71) *  73.57(8.20) * 896.89(100) *
B 75.65 316.92 (35.42)a 32.41(3.51)a 218.89 (23.01)a 280.29 (29.46) *  81.80 (8.60) *  951.31 (100) *
16 4F 1R 167.72 480.52 (36.06)a 48.05 (3.58)a  304.04 (23.64) * 351.45(27.33) *  95.10 (7.93) ** 1286.16(100) *
B 116.67 480.69 (36.28)a 46.48 (3.45)a  313.36 (23.44) " 376.64(28.29) *  113.85 (8.44) ™" 1332.02 (100) *
20 4F 1t 245.80 638.68 (39.46) = 57.386(3.45) *  387.12 (23.92)a 427.70(29.45)a  107.51 (6.64) =  1618.39(100) *
B 163.09 580.29 (37.14) * 54.76(3.45) *  377.92 (23.88)a 437.63(27.59)a  125.93 (7.94) *  1586.53 (100) *
254 1t 311.38 747.74(40.58) ¥ 63.42(3.18)a 448.50(24.41)a 475.52(25.40) *  113.61 (6.17) ©  1842.79(100)a
HM 210.24 696.59(37.88) *  62.43(3.45)a 444.17(24.16)a  498.47(27.11) *  136.13 (7.40) *  1838.83(100)a

TS NIEONE 4L, @ ARMZEF TP RARFE —MB R — R R RENZET 0, « oRFA—HRFE— T Z R REEREE(P<0.05), * + ZFEE
(P<0. 01, /NG FRERR A Rl —ARig ] [ — L R B R E 22 R A (P>0. 05)

PACARIA] — ARSI 258 FR e R A B 22 R AT R W, B 11 AR A PIARAR R N 2| (P Z[A] | K Z 8,16
FEAE I ARARI N 28] P 2Z[A],20 4EAE I PIACARID K 2206 (Ca 2ZIH],25 4FLE I WARARIG K Z 8] P 2],
WA R 22 1] 25 5 R W24 (P>0. 05) , HER AU &5 B SR e R B B Z W 22 7 3 (P<0. 05)
(£2),

M 2 R SR C R A R 5 R IR e R B0 E 2 e (555 N IEO X EE R B A2 R SRR ]
ﬁk?f&,ﬂ;ﬁ BRI AL SR N AP ?%%EE/‘J Fe 6] 3 0 b s — AR 0.62—2.70,0.03—0.18 4~ 43

—RAY Ca HIFLEE AR 0.22—1.71 AN E 405 58— 7 4R AT K BT 7 e HE 5 — ARG 0.06 4~ 40
:5,11 16,20 .25 4FAE I 5 FLES — A8 0.20—0.39 4N H 43 a5 BAR 11 AR AR — 4R ) Mg BT 5 R HE 5 —
AL 0.07 ANE 445,10 7,16.20 25 RS — R AR A0 0.40—1.33 N E 08, RN P K&
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Fig.3 Nutrient components accumulated in the organs at different growth stages of two generation Chinese fir forests
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Table 3 The nutrients needed to produce one ton of dry matter in Two-generation Chinese Fir Plantation at Different Age

EEME AR F£43rILZ Elements &t
Fertility stage ~ Generations N P K Ca Mg Total
1—7 4 1t 3.88(35.99) 0.38(3.53) 2.38(22.08) 3.25(30.15) 0.89(8.25) 10.78(100)
%A 4.73(36.21) 0.43(3.29) 2.89(22.13) 3.95(30.25) 1.06(8.12) 13.06(100)
8—11 4F H—At 4.60(35.52) 0.47(3.63) 2.92(22.55) 3.86(29.81) 1.10(8.49) 12.95(100)
AR 5.67(35.12) 0.56(3.51) 3.53(21.86) 4.92(30.47) 1.46(9.04) 16.14(100)
12—16 4F H—1R 3.31(38.40) 0.29(3.36) 1.91(22.16) 2.47(28.65) 0.64(7.43) 8.62(100)
AR 4.36(33.80) 0.43(3.33) 2.99(23.18) 3.97(30.78) 1.15(8.91) 12.90(100)
17—20 4 1R 2.99(39.55) 0.25(3.31) 1.71(22.62) 2.12(28.04) 0.49(6.48) 7.56(100)
AR 4.34(37.25) 0.37(3.18) 2.62(22.49) 3.39(29.10) 0.93(7.98) 11.65(100)
21—25 4E Hi—1R 3.37(38.65) 0.29(3.33) 1.89(21.67) 2.56(29.36) 0.61(6.99) 8.72(100)
AR 4.69(36.61) 0.41(3.20) 2.88(22.48) 3.79(29.59) 1.04(8.12) 12.81(100)
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Table 4 Production of a ton of fir tube needs nutrients in Two-generation Chinese Fir Plantation at Different Age

EFNE AR T B 53 nf R
Fertility stage Generations Stem wood Stem bark Twig Needle Root
1—7 4 H—MR 2.80 11.79 16.34 26.19 7.32
AR 3.09 13.17 18.49 29.80 8.21

8—11 4F H—R 3.18 13.01 18.89 28.75 8.18
WAt 3.41 15.76 21.14 32.28 9.06

12—16 4 H—MR 2.73 10.96 15.90 26.48 6.43
i 2.92 13.30 19.26 28.08 7.48

17—20 4F H—-fR 2.58 10.78 15.18 25.94 5.88
AR 2.77 13.20 18.05 27.73 7.13

21—25 4F —1R 2.43 10.35 15.00 25.78 5.40
A 2.62 13.06 18.01 27.53 7.11
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