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Dynamic characteristics of litterfall and nutrient return of four typical forests

along the altitudinal gradients in Mt. Shennongjia, China

LIU Lei', SHEN Guozhen® , CHEN Fangqing', LUO Lu®,XIE Zhonggiang™ ", YU Jie’

1 College of chemistry and life science,China Three Gorges University, Yichang 443002, China
2 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China
3 Shennongjia National Nature Reserve, Muyu 443700, China

Abstract: To explore the litterfall and their seasonal dynamics of the four typical forests along the altitudinal gradient in Mt.
Shennongjia, Hubei. We measured litterfall of Evergreen broad-leaved forest ( EBF), Mixed evergreen and deciduous
broad-leaved forest ( MF) , Deciduous broad-leaved forest ( DBF) , and sub-alpine coniferous forest ( CF) in Shennongjia.
Litterfall collection was conducted monthly from September 2009 to January 2011. The result showed that the total annual
litterfall of the four typical forests along the altitudinal gradient in Mt. Shennongjia was increased and then decreased along
the altitude. The annual amounts of EBF was 6 807.97 kg/hm’*, MF 7 118. 14 kg/hm’, DBF 6 975.2 kg/hm’ and CF 4
250. 67 kg/hm’. The seasonal dynamics of litterfall iccurred two peaks during the periods from April to May and November
annually. The returns of N from the littlefall of four forests along the elevation gradients were 132.06, 162.29, 157.12 and
185.77 kg/hm’ | and that of P was 4.62, 4.39, 8.24 and 4. 15 kg/hm’.

Key Words: elevation gradient; evergreen broad-leaved forest (EBF) ; mixed evergreen and deciduous broad-leaved forest

(MF) ; deciduous broad-leaved forest ( DBF) ; sub-alpine coniferous forest ( CF) ; litterfall; nutrient return
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Table 1 Site characteristics of four typical forests along the altitudinal gradients in Mt. Shennongjia, Hubei
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TR bk 31°18" N Bk R
Deciduous broad- o 1970 19° 530 17.59 Quercus aliena var. acutiserrata
110°30" E e . . . .
leaved forest P REAE Cronus japonica var. chinensis
= I 31°28' N VK% Abies fargesii

TRk , 2570 2° 430 2agp DI Abies furgesii
Sub-alpine coniferous forest 110°18" E ¥-B% Rhododendron simsii
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Fig. 1 The annual litterfall of four typical forests along the
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Fig. 2 Monthly litter production of four typical forests

altitudinal gradient in Mt. Shennongjia, Hubei . . . . .
along the elevational gradient in Mt. Shennongjia, Hubei
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Fig. 3  Monthly concentrations of N, P, K, Ca, Mg in the litterfall of four typical forests along the altitudinal gradient in Mt

Shennongjia, Hubei
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75.64 kg-hm ™>a™ | P BYUTILEE 2094 4. 62 4.39 F18.24 kg-hm > a™' . IR A% e 000 =5 L0 & Ak, 3540
TCEFIHE 5 R/MIF A N>K>Ca>Mg>P, Hii N [ JH8 Sd5 i, 185,77 kg-hm™a™ K fIHIA 54 33. 65

http ; //www. ecologica. cn



2146 A E = 32 &

kg-hm™a™ P IHE B ALK 4. 15 kg-hm™a™' |

R2 BHEBEL4FHABRWREEY N.P.K.Ca Mg HERTEE
Table 2 Annual amounts of N P K, Ca Mg in litterfall of four typical forests along the altitudinal gradient in Mt. Shennongjia, Hubei

N p K Ca Mg Total
/(kgrhm™2-a™')  /(kg-hm™-a™')  /(kg-hm™-a')  /(kg:hm?-a')  /(kg:hm?-a™') /(kg-hm™2-a™")

MF 132.06 4.62 81.86 89.47 15.76 323.77

EBF 162.29 4.39 70.29 97.05 18.82 352.84

DBF 157.12 8.24 38.1 75.64 24.23 303.33

CF 185.77 4.15 33.65 14.29 6.12 243.98

CF . W & LAk Sub-alpine coniferous forest; DBF'; V& I [ AR Deciduous broad-leaved forest; EBF H gk v AR Evergreen broad-leaved forest;
MF % LR3I [J TR ZE PR Mixed evergreen and deciduous broad-leaved

2.4 TGRBAEE I 4 FhEURARIIE IR A 25 S

WS EE AR I AR AR B - 4 Fh B gRAR ) [6) — AR AR RO A3 [R5 P N (P =0.000) |
P (P=0.006) K (P=0.001) Mg (P=0.002)#/ & m2 R ,Ca (P=0.418) &t & H 22 R A 0%
(F3), AFEBRRERAEFRE A Gy RIEED SR EHE N (P=0.767) P (P=0.457) K (P=0.176) .Ca (P=
0.244) AW EER(FE3),

R3 BEBEL4FHADTRNEAENRILEFTESMN
Table 3 Analysis of variance for the litter nutrient concentrations of four typical forests along the altitudinal gradient in Mt.

Shennongjia, Hubei

n

) . n R 2
N JERAYEI 1139.981 10 113.991 4.981 0. 000
1) 26.34 3 8.734 0.386 0.767
Error 687.225 30 22.917
Total 11641.04 44
p A 3] 66.891 10 6.642 3.271 0. 006
FE b ] 6.022 3 2.005 0.991 0.457
Error 60. 891 30 2.235
Total 157.356 44
K H 1] 848.862 10 25.866 1.064 0.418
] 106. 174 3 36.263 1.493 0.244
Error 606. 452 30 24.333
Total 2547.468 44
Ca H 1] 258. 663 10 25.866 1.064 0.418
b 7 108.772 3 36.263 1.493 0.244
Error 729.771 30 24.333
Total 1645. 562 44
Mg =R 4.602 10 0.46 3.752 0.002
i [71] 1.391 3 0.462 3.781 0.021
Error 3.679 30 0.123
Total 20. 861 44

* P<0.05 #* % P<0.01
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