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Correlations between soil nutrient contents and nutrient
characteristics of Phyllostachys violascens
leaves under mulching management

CHEN Shan, CHEN Shuang-Lin", GUO Zi-Wu, FAN Yan-Rong

( Research Institute of Subtropical Forestry, Chinese Forestry Academy, Fuyang 311400, China )

Abstract: Phyllostachys violascens is a favorite bamboo shoot species that has been widely planted in southern China.
High rate of fertilization and heavy winter mulch have been a common practice to gain a good yield and better eco-
nomic benefit. However, the longterm use of the above techniques can also result in a series of negative environmental
and ecological consequences,such as degradation of soil physical and biological properties,increases in soil heavy metal
concentrations, premature degradation of bamboo forest ecosystems. In order to reveal the degradation mechanism of
mulched stand of P. wviolascens forest,and provide theoretical guidence for regeneration of degraded bamboo forest,
leaf nutrient concentration,nutrient stoichiometry,and nutrient resorption efficiency of 2-year culms from short-term

mulching (1 a),respite-mulching (mulched 3 a and rest 3 a) ,long-term mulching (6 a) and non mulching stand(CK)
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were analyzed.as well as their relationships with soil nutrient characteristics were analyzed. The results showed that
short-term and the respite-mulching treatment increased mature leavf N,P,K concentrations and leaf nutrient resorp-
tion effiency compared with CK. Leaf P concentration.N, P resorption efficiency were influenced by long-term mulc-
hing , which increased mature leavf P concentration and leaf N resorption efficiency,and decreased leaf K resorption ef-
ficiency. Compared with CK, the short-term mulching and respite-mulching treatment did not affect stoichiometric ra-
tio in leaves and soil, but long-term mulching treatment led to a decline in N ¢ P and K ¢ P. Compared with CK,
short-term mulching treatment increased the correlation among soil and leaf nutrient concentration, nutrient stoichi-
ometry,and nutrient resorption efficiency,but the correlation weakened with the increasing of mulching years. All re-
sults showed that soil nutrient concentrations and their balances remarkably influenced leal nutrient characteristics.
The correlation among soil and leaf nutrient characteristics became less correlated.and the absorption capacity of nu-
trients declined in the long-term mulched stand. The respite-mulching management should be applied in production
practices.
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tion; nutrient resorption efficiency

T )6 B 18 55 3 R 6T SR 2 P 2R 1Y L A
W3 3k AR N 57 43 1Y B G T R Bl R — 40 1Y 7 oKL T
W U8 9 R 78 20 7 5 ) B B B HA & B LA
KA R0 R R G (2 R AR 25, 2008) , 3K 2 i
YRR 8 SR A0 N SR 21 2 PR R AL (May
et al.,1992) . g T IE W PR AR AL AR Y RE T B H B
PRI 523 T0 R B9 & i S AR S o B B AR 3R R
BT IE Y A2 A O 1824, 2005) . X ONHE
YR o M RS O S $2 it 1 B R M B, Bl
AR AR AL R A b R b 55 BB 0] Y H 4R
i, b AW IR 23 ) RO AR B S R TS B
MRS R BT US (Van Heerwaarden et al.,
2003) . T SFAE N Rl AR AR Y B9 37 3 R KSR 40T
RO mxy it i AR EEIRERE R NP &
F R A — 2 (Kerkhoff er al.,2006),
R o B AL 5 R AE AT DUAE PR G F0 2 B DI BE AR
ARG I ZR R R T 9 R RIS AE ) T &
T RE Ry N TEDL T e de B DI RE A IR S 52 48E T T RE

FENT(Phyllostachys violascens) =0 B W) %5 H
Pyl B L |7 i R S A i S8 SR AR L TE T
EF A AL R . 20 22 90 ALK,
VAR Wi 22 7T L BH T 45 7 AT 327 DR P bR L 3 o5 22
EHOR  JI A Z7E 0 bR b 3R 5 A B AT I B A
SEAT B BT o R 3k B 14 L PR IR AN DRI ROR L A
AN [e) Y 4R T T LY 5 R R 8 AN A I R
s X DX Pl K SR B TR K HE SR T, (B
R AR B 5 2878 S BR AT AR AR 7 ) B R
JUEE R A A A AR 25 AN R
1 (BRBUBR S5, 2005) A AL E F7 48 v (2% & R 55

2010) BTG M 52 R (ZRIAE,2000) (E B )R &2
e (R, 2003) AR W X R BB AR (B 5 5%
2006) %, M 18 45 A8 $A00h 25 3 R P AR &R 19 B R
¥ 360 0 39658 3 R R T Mb I 43 1 3% 43 R IR
B, INTHTSE W 7 90l (P R 2 e . e % TR s
LB X R AT AR KA R B R L T R
AN T 78 55 A B P AR i 5 A P R AL
bR S IR RV, T A&
BT B A A 5 R SR 4 1 e 0 6 - R R
BLAR AL B 1Y, TE s B 48 TR AT AMGR fL LB
VOB EY AR URIN /R

1 B RSO 5 #F % 7 %

1.1 R X ER

T 55 b A W VLA I 2 TR T R (119737
E.30°20" N, J& v 37 #viy 2 UM X, TR Y i,
O, AEREKE 1 250~1 600 mm, 4EF ¥R
15.4 °C,1 AF¥M 3.2 C.7 AFHRIE 29.9
C iR -13.3 °C iy i il 40.2 °C,=>10 CHY
AEIFUR 5 100 °C 4P Jo AR 235 d,4F H BRI
1 850~1 950 h, HHE MMM L, KBX)E
I 22 T 7 7 5™ X, A HHA FRATAK 0.4 7 hm”, J2
TR 5 2B HORHE ) B R TR R S B
A 50l IR 24 b AR A G RE 28 T WSO 1 FE 2R

TATME SR I 11 H I R ) RS R B
Py 5 7 5 SR bR 5 KL JE B RS RE 10
em AAGERE) B L ZEESAT T2 20 em (£
T DR AR 3 0 A AR AR B 5 T R



6 ] WRIM S AR B 55 2858 7 P AR A SR o A S S 3R A0 Y 56 &R 795

HORAE . TEATMRER IE B Y B SR AT L ARAT UM B
SRS REAN BRI 5—6 A .8—9 H MIE SR
i 3 YL L A R EHLE A (N + P,Os ¢ K,O=
16 : 16 = 16)2.25 t/hm* FIJRE (F N 46%)1.125
t/hm?,
1.2 i E ik E

2012 4 7 J1, 48050 X, MR T T AR 3 4
BRGNS 1 a, 2011
PR AR 3 a FIKIE 3 a,2006—
2008 4EHELL A 35,2009 — 2011 AEARE ) K INE %
(T 6 a,2006— 2011 4FiELHE 36 MIAE 58
MCCK) & 3 H, W HHE AR AR A /N T 0.1 hm*,
T2 MR AR AT X5 Ry AR KR 4 Al B AR b, + B
H IR ST b S — B R AR BRI, B R TR 20 i
22 90 ARSI R SRR R . IR AMRAR 3 S50 WK 1,

x1 KEMHKSER

Table 1  General situation of stand structures
for experimental forests
SEAT AR
ST ar % 2
S b SRR SEAT R A ¥4 E B

Density DBH
(7 Bk /hm*) (cm)

Ratio of age
structure

(3a:2a:1la

Experimental forest

KW 36 408 FA M 1.44 4.25 1:0.76 : 2.47
Long-term mulching stand

RFERE R ZRE TN 1.82 3.19 1:1.06:1.81
Respite-mulching stand

T T A B AT 1.69 4.35 1:0.56:2.65
Short-term mulching stand

AN a5 AT AR 1.64 3.75 1:0.98 ¢ 3.04

Nonmulching stand

WWeo3a: 2at la R 3 44 2 4EE 1 AE B SEATRRECAY L.
Note: 3a : 2a * la represents the ratio between the number of 3 years, 2

years and 1 year old Phyllostachys violascens.
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Table 2 Nutrient contents of leaf and soil in Phyllostachys violascens stand
= IR 3R G AL s EE: 153 s e
SN TN Nutrient content of mature leaf Nutrient content of senescence leaf Soil nutrient content
Experimental forest
N P K N P K N P K
I 2 2208 AT bR 21.14+ 1.86+ 16.81+ 14.04+ 1.26+ 9.86+ 1.81+ 0.82+ 7.67+
Long-term mulching stand 0.03¢c 0.01a 0.14c 0.03c 0.01a 0.04a 0.25ab 0.12a 1.19a
PR TR 2 o5 28 H AT AR 21.38+ 1.58+ 18.01+ 14.65+ 1.07+ 7.34+ 1.89+ 0.79+ 8.45+
Respite-mulching stand 0.16b 0.01c 0.81ab 0.17b 0.03c 0.41b 0.14a 0.15a 0.96a
WA SR 2B AR 22.76+ 1.66+ 18.83+ 14.69+ 1.09+ 9.86+ 1.60+ 0.54+ 8.65+
Short-term mulching stand 0.08a 0.03b 0.31a 0.02b 0.02¢ 0.63a 0.07bc 0.07b 0.99a
A R AT AR 21.16+ 1.59+ 17.32+ 15.03+ 1.13+ 9.94+ 1.55+ 0.54+ 7.75+
Nonmulching stand 0.01c 0.05¢ 0.97bc 0.02a 0.02b 0.08a 0.07¢ 0.10b 1.17a
e WSVEE )G R RN FREE P<0.05 K EZERASI¥EL, FTH.
Note: Values within a column followed by different lowercase letters are significantly different at the 0.05 level. The same below.
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M2 055
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Fig. 1

cens  Different lowercase letters above the columns represent sta-

Leaf nutrient resorption efficiency of P. Violas-

tistically significant differences at different management levels for the

same nutrient element (P<Z0.05).
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Table 3 Correlations among soil nutrient contents and nutrient contents,nutrient resorption efficiency of leaves

RN - R PR M KRR
I Ak WA N-LHEN  HHEP-EHEP A KEEK +IEN TP +IE K
Experimental forest Leaf N-soil N Leaf P-soil P Leaf K-soil K N resorption P resorption K resorption
efficiency-soil N efficiency-soil P efficiency-soil K
B 06 48 T AT A 0.988 xx 0.514 0.311 0.616 0.499 0.296
Long-term mulching stand
T B 55 48 T AT A 0.594 0.094 0.601 0.757 » 0.863 * 0.921 %
Respite-mulching stand
FEIBE 55 48 T AT 0.809 * 0.892 % 0.534 0.777 » 0.857 * 0.638
Short-term mulching stand
AL AR 0.987 % 0.089 0.828 * 0.861 * 0.370 0.556
Nonmulching stand
. N=18; » fl x x 2 HIFERAE P<C0.05 fl P<<0.01 /K L2 R4 S8, TR,
Note: N=18; * , * * indicate statistically significant differences at the 0.05 and 0.01 probability levels,respectively. The same below.
F4 HREMHKLIESHRFSKFEITER
Table 4 Radio of soil nutrient contents and leaves nutrient contents
R bk + 4 Soil I H Leaf

Expermental forest N:P K:P N: K N:P K:P N: K
KIE # 5 8E Tk 2.21+0.01b 10.59+0.13b 0.238+0.03a 11.37+0.12b 9.04+0.21b 1.2640.09a
Long-term mulching stand
PRFR B 56 28 AT AR 2.42+0.01ab 10.75+0.06b 0.22440.04a 13.53+0.08a 11.40+0.15a 1.1940.04a
Respite-mulching stand
R S 2 E AT AR 2.99+0.04a 16.08+0.10a 0.18640.02a 13.72+0.11a 11.35+0.05a 1.2140.01a
Short-term mulching stand
Y E RN 2.96+0.02a 14.57+0.08a 0.203+0.01a 13.34+0.05a 10.92+0.15a 1.2240.02a

Non mulching stand

%5 HIREMARTEAE RS LR B A%

Table 5

Correlations among the radio of soil nutrient contents to nutrient contents of leaves

A N:P-+3EN: P
Leaf N : P-soil N : P

I F N @ K-+ N K
Leaf N ¢ K-soil N : K

I H K:P-£HEK: P
Leaf K ¢ P-soil K : P

2 46 bk

Experimental forest ol *Hﬁ’{ﬁ 5 *Hj&%’ii’ﬁ( R *Hﬁ%i&
. Correlation P . Correlation P . Correlation P
Equation . Equation L Equation L
coefficient coefficient coefficient
KIEm 28 HT y=0.085x+  0.987x%x%  0.001 y=0.010x+ 0.318 0.794  y=0.002z+ 0.464 0.222
Long-term mulching stand 11.149 8.925 1.251
PR Fe 3T 25 2 B E A bR y=0.5152+  0.917%%  0.008 y=0.703x4 0.352 0.507  y=0.963x — 0.141 0.789
Respite-mulching stand 12.29 9.99 0.740
S S A E R AT v=0.474x+ 0.645 * 0.044 y=0.106z+ 0.862 0.022  y=1.0222—  0.721%  0.039
Short-term mulching stand 12.294 9.641 0.786
N K RN y=0.495x+ 0.798 * 0.045 y=0.355x+  0.922%x%  0.009 y=1.022x— 0.898 * 0.015
Nonmulching stand 11.887 5.744 0.822
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2 H] R R B A AR A OGS ] A
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