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Effects of mulching management on stoichiometry of
soil C, N and P in Phyllostachys praecox plantations
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Abstract; In order to gain better price and incomes by shoot earlier sprouting, the practice of mulching man-
agement of Phyllostachys praecox plantations in Zhejiang Province has been carried out, while mulching
management for years led to the stand degradation. Thus the contents of soil carbon, nitrogen and phosphor-
us elements and its stoichiometry for the treatments of 6, 3, 1 a mulching and non-mulching (NM) in P.
praecox stands were analyzed to provide theoretical basis for sustainable management of the stand. The re-
sults showed that contents of soil C, N and P for mulching and NM P. praecox stands decreased significantly
with soil depth increasing, and the contents of soil C, N and P for mulching stand were significantly higher
than that of NM stand. Meanwhile C and N contents in topsoil (0—20 cm) increased significantly with the ex-

tended years of mulching management. There was no significant difference on P content at soil layers 0—50
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cm and C, N contents at soil layers 20 —50 cm among 3, 1 a and NM stands, while that for 6 a mulching
stand was significant higher than those for 3. 1 a and in NM stand. Moreover it was found that there was no
significant difference for soil C ¢ N in the same soil layers, while with the extended years of mulching man-
agement, soil C ¢+ P and N ¢ P increased on the whole, and positive correlation coefficient and coordinated
variations of C and N, P decreased. All results indicated that excessive accumulations of C and N at distribu-
tion area of rhizome-root system (0—20 cm soil layers) and imbalance of soil nutrients were the main reasons
of stand degradation for P. praecox plantations. Hence it was concluded that management measures including
scientific fertilization, removal of mulching materials after mulching management in time, rotated mulching should
be conducted to avoid stand degradation further.

Key words: Phyllostachys praecox; mulching of bamboo land; soil nutrients; stoichiometry; degradation of

bamboo stand

N

(Elser et al., 2000), o ,
(Allen et al., 2009; C. N. P
Amatangelo et al. , 2008), (ND) (P) s
, (@) ) o

C. N, P ,
N 1. 1
(Zhang et al. , 2003), C. N, P (30°24" N,
. 119732' B, ; .
N , 15. 8 °C, 7 28. 1
(Agren et al.. 2008; Tian et al..  C, 1 3. 4°C, 41, 9 C.
2009; , 2010), -13. 3°C, 1939 h,
(Phyllostachys praecox) 234 d, .
s ( 3~4 a ,
) N N N o 20 90
s 20 90 , s
s 80 % s
, , ( , 2010),
( , 1994), 2000 3 2~3 cm
. . . 1~2 a s

N N 3. 6 hm*, . 1

, 1998; , 2009), 500 , 2003 .
s 20 90 , 2004 ,

, 11 N

( , 2003), , , 10 cm
, pH ( ), 20 cm
C. N, P , , ) )



5 629
s 2009 s C. N, P s s
, 0~20 cm C. N
1. 2 , 20~30 cm C. N 30
2010 9 ~50 cm C
(1, 3. 6 a) (NM) 6 , 6 a>3 a, 1 a>NM,
, 0. 1 hm?*, 20~30 cm C.
s 5 .9 N 30~50 cm C
11 ( ) (N:P,0O; . 30~50 cm N
: K,O=16: 16 : 16) 2. 25t hm” ( N )
46% ) 1. 125t + hm?, . P
o G .9 , 6 a
), 1/3, 3. 1la , 3, 1a
1, 0 ,
1 C.N P , P
Table 1 Stand structure of test P. praecox forest ’ (30~50 em)
(0~20 cm)  20. 9% ~34. 3%; C
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6a 18 060 5. 01 1:1. 19: 1. 74 L. 3,6 a
0~50 cm C:N,C:P N:P
5, 7. 21~10. 47, 17. 85~25. 93
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Table 2 Contents of soil carbon, nitrogen and phosphorus from Phyllostachys praecox stand
with different years of mulching management
1 3 6
Nutrient content (g * kg™') Soil layer (cm) NM la 3a 6 a

C 0~10 13. 3940. 36%  16. 9040. 49§  20. 1840. 62%  24. 30%0. 47}
10~20 7. 3640. 64} 11. 6440, 51§ 16. 1640. 243 18. 0940. 183
20~30 5. 4940. 35¢ 8. 8540. 56¢ 7. 9740. 40¢ 14. 2640. 132
30~50 3. 1040, 13§ 6. 6340. 317 6. 4940, 28p 9. 9940. 629
N 0~10 1. 28+0. 15% 1. 72£0. 12§ 2. 1640. 06% 2. 4340. 114
10~20 0. 84+0. 04} 1. 25£0. 08§ 1. 68£0. 04} 2. 0440. 033
20~30 0. 7240. 03§ 1. 14=£0. 09¢ 1. 01%0. 07¢ 1. 7240. 042
30~50 0. 434+0. 02¢ 0. 924+0. 062 0. 8140. 03p 1. 2240. 029
P 0~10 0. 7540. 01% 0. 9140. 04% 0. 9240. 03% 1. 19-+0. 063
10~20 0. 3940. 01} 0. 6140. 01} 0. 6440. 023 0. 82=+0. 053
20~30 0. 2740. 03¢ 0. 4140, 02¢ 0. 36+0. 01¢ 0. 5540. 058
30~50 0. 1640. 03} 0. 314+0. 01} 0. 2840. 01¢ 0. 4440. 023

(P<<0. 01);
(P<<0. 0D,

Note: Different superscripts indicate significant differences (P <C0. 01) among mulching treatments; different subscripts indicate significant differentces (P

<{0. 01) among soil layers. Same capital letters indicate no difference among mulching treatments or soil layers (P=>0. 05).
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Fig. 1 Stoichiometry of soil C, N and P from Phyllostachys praecox stand with different mulching
management years Different small letters of same soil layers indicate significant differences (P<C0. 05).
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Fig. 2 Relationship between soil C, N and P of Phyllostachys praecox stand
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