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C, N and P stoichiometric characteristics of soil and litter fall for six com-
mon tree speciesin anorthern tropical karst seasonal rainforest in Nong-
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Abstract: Litter fall provides organic matter and nutrients to forest ecosystems and is central to the exchange
of substances between soil and plants. It plays a vital role in the maintenance of soil organic matter and nu-
trient cycling in forest ecosystems and it is one of the main sources of soil fertility. We used litter fall data for
six common tree species collected between March 2014 and February 2015 from 90 litter fall traps, and fifty
soil samples collected in July 2014 along an altitudinal gradient from 185 to 368 m in a tropical karst forest
in Guangxi, China. We studied the C, N and P stoichiometric characteristics of soil and litter fall, and their
trends along an altitudinal gradient. Soil C and N contents were all positively associated with altitude, while
P content was negatively associated with altitude. Soil C : N was negatively associated with altitude, while
C:Pand N : P were positively associated with altitude. Due to the narrow altitudinal range of the soil sam-
ples, we speculate that the association of soil nutrients with altitude is due to the effect of micro-topography
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and not a climatic effect. Apart from the higher slope and summit, the soil C, N, P contents reached the first
classification level of the national criterion of soil nutrients. Compared with other forest ecosystems, we
found greater C and N contents and lower P content than the average value of C, N, P contents for litter fall
of six common species. There were no trends for C, N and P stoichiometric characteristics of the mixed sam-
ple of leaf litter for the six common tree species along an altitudinal gradient. The six common tree species
have higher C content in spring and higher contents of N and P in summer. The per unit total basal area of
trees in this forest was much lower than other forest ecosystems, indicating its low biomass stock. This study
provides useful information for ecological restoration of a typical vulnerable karst ecosystem in China.

Key words: karst seasonal rainforest; stoichiometric characteristics; soil; litter fall of leaves; altitude gradient;

seasonal variation
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Table 1 Characteristics and preferred habitats of six common tree species of the 15 ha forest dynamics plot in Nonggang, Guangxi
H5 A ML No.of PR 20144F P4 & Litter  fmlFA5E R
No.  Species individuals Mean DBH (cm) fall in 2014 (kg/ha) Preferred habitat Altitude (m)
SP1  igFi#i Diplodiscus trichosperma 1,982 6.65 425.1 347 Upperslope  290.2
SP2  [#IfEA Cleistanthus sumatranus 11,982 4.57 694.3 367 Upper slope  279.2
SP3 [ttt Vitex kwangsiensia 9,403 7.87 542.5 sz Middle slope  253.9
SP4 3¢ Serculia monosperma 9,066 5.00 470.9 347 Middle slope  244.1
SP5  HE At Saracadives 194 13.67 161.3 &7 Lowerslope  211.0
SP6  J PiHLTE Archidendron guangxiensis 507 7.76 127.9 I3 Lower slope  207.9
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Fig. 1

Soil C, N, P contents and stoichiometry along altitude gradient of the 15 ha forest dynamics plot in Nonggang, Guangxi.

m Depression; o Lower slope; A Middle slope; o Higher slope; e Hilltop.
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Table 2 Soil C, N, P contents and stoichiometry (mean + SE) in different habitat categories of the 15 ha forest dynamics plot in

Nonggang, Guangxi

HEIERAY Habitat category  C (g/kg) N (g/kg) P (g/kg) C:N C:P N:P

WA Hilltop 141.82+7.97*  9.25+0.58° 0.70 + 0.04° 15.44 + 0.42° 207.67+13.90°  13.59 +1.05"
AL Upper slope 121.01 £838  7.77+0.45% 0.79 + 0.08" 15.93 +1.33° 159.75+£13.30°  10.70 £ 1.16™
HF A7 Middle slope 103.56 £6.69°  6.63 £0.36" 1.18 £0.102® 15.65 + 0.56 93.332£9.10°  6.00+0.58"
&3 AL Lower slope 103.66 £4.67°  6.32£0.37° 1.67+0.11° 16.59 + 0.56* 63.57£3.818"  3.87+0.26°
b Depression 90.38 + 6.68° 5.26 +0.38° 2.40+0.19° 17.54 +1.25% 40.77 £ 4.96° 2.32+0.25%

FF AN FRER R 2 5 B35 (P < 0.05). Different lowercase letters within the same column indicate significant differences (P < 0.05).

&3 F915 hafx Mk ah7S N6 B RAMEEYIMC, N PEERUFITEL(EHEHRER)
Table 3 Litter fall C, N, P contents and stoichiometry (mean + SE) of six common tree species of the 15 ha forest dynamics plot in

Nonggang, Guangxi

¥)Ff Species C (g/kg) N(g/kg) P (g/kg) C:N C:P N:P

IR Diplodiscus trichosperma 586.24 £47.25° 1637+2.71° 0.63+0.11° 3643+1.33° 941.69+34.37° 26.12+121°
MIfEAR Cleistanthus sumatranus 624.66 +32.53"  13.30+4.47° 041£0.08¢  50.71+3.70"  1,582.98+92.82" 32.32+2.08"
TPE4EH Vitex kwangsiensia 581.99 +56.14° 2042 +3.06° 1.08+0.15®°  28.88+1.09°  545+23.32° 18.97 +0.70°
¥ Serculia monosperma 578.50£33.51° 1631£2.06° 123+027°  36.04=1.58  501.37+39.61° 13.84+0.77
HETEMAE Saraca dives 578.49+19.74" 13.94+223" 1.33+£031°  42.64+2.34™ 45020+23.11° 10.87+0.81¢
I PiHLF = Archidendron guangxiensis 649.00 +51.29° 21.24+2.54" 048+0.08¢ 31.00+131°  1,397.22 +88.93* 45.10 £2.02°

R RNG F RN % 53 .35 (P < 0.05).  Different lowercase letters within the same column indicate significant differences (P < 0.05).
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Fig. 2 Litter fall C, N, P contents and stoichiometry (mean + SE) of six common tree species of the 15 ha forest dynamics plot in
Nonggang, Guangxi. The six common tree species are the same as in Table 1.

B ITIEM, 4025777 (Bonia saxatilis) &M
(Sinosideroxylon pedunculatum)s, 13357 Ky M
AR, RIVFFAE B RRAC. L E R 25
fi T a AR, BEEEIRESEFE,; ENPE
MR R R G2, SRR S kA R, B
H AT =T 1 T AR I AR AR AE B, L3 SR T O
Rt RIFFENWE RS, TERFEAL
BEHENR S ERFE R, BEMAED S EEZT
BUK, LRGSR Z KRR, ERKEEE
B I 30 1 AR AR B, i T XL AR (Hor sfiel dia
hainanensis). XfH#4(Ficus hispida)ss, 3%
e BB ZIRR, AEATSRT L5 H 2 1) K A
AN b BT WL KR A, IR AU & R
TRAIRAER A K (R, 1988),

AR HE 4 [ 28 — IR e A 9% 00 4y G v, FE T
T % TR 2 M AR A [R] A7 1) L e C 2 BEAINE
BEIAR] T —HKF(C: > 40 g/kg, N: > 2 g/kg), +

P B bR = A A TRCA = 20K (P: 0.6-0.8 g/kg)
Gb, HABSEIEE] T —HAKF(P: > 1 glkg). IXRHIHE
VT T 8 BT AR 2 M AR TE R I B op R
R, s 2 I AR A R T AR AT
A, APt AR A A AR E F i s 2
SO R 1A AR K DA IR AR B
FOHERE . (HRTE X IBIAEEh, 75 W TR A R ik b T
wnigbk, W, L. RS M. BOIRSEME
R, e T R HA BRI R L2k
AR WUKRESME. AT R Bk, P
T A 7 i AR A R B (B AT SE, 2011; i
TR 2014; FRIZITAE, 2015), (H131%ES RFIKAR
NARA YRR A R G, A7 T AR 4 M s B T
T2 FUYA22.08 m*/ha, AT HoAh A R i 258
AR ARSI ARE M (R EE, 2014). T BR #1488
(A R AR el S 25, T 2 ST b 2% A 11 7 s
(FBUZALEE, 2017),



%510 391 FRUZSL A LRy e i RE 2= PR R AR A 6 /N R RHEVE IR C. N P ALZETH B2 RRE 1091
®4  FH15 hak S ENH A RIF TN ERMEVEEYC, Ny PEERUFTEH(FHEHRER)

Table 4 Litter fall C, N, P contents and stoichiometry (mean + SE) of six common tree species in different seasons of the 15 ha
forest dynamics plot in Nonggang, Guangxi

YFh Species Z=45 Season  C (g/kg) N (g/kg) P (g/kg) C:N C:P N:P
R #£Z Spring 631.96+38.12° 17.63£0.12" 0.65+0.06°  35.83+£2.09 984.01+56.99°  27.63+2.11°
Diplodiscus richosperma. g g mer 606,89 £8.12°  19.40+ 133 0.73£0.09°  31.65+2.66° 853.47+3403° 2748+ 453"
KZE Autumn 546.15+5.891° 13.75+£0.87° 0.58+0.05° 40.00£227" 949.01+76.93"  23.70 = 1.20°
K7 Winter 55995+ 11.48" 14.71+£0.87° 0.57+0.03® 3824+1.64" 980.29+44.97°  25.66+0.87"
FEA £7Z Spring  644.94+35.61° 13.01+0.87° 0.43+0.02® 50.12+4.18" 1,501.64 = 150.05" 30.17 £2.54°
Claistanthus SUMatranus g6 gy uner 636,59 +5.45°  19.48+2.67  0.50£0.02°  33.93£4.57° 1,284.62+38.53°  39.70 + 7.00°
KZ Autumn  599.37£2.92°  11.20+0.35° 0.39+0.02°  53.64+1.98" 1,519.62+84.76" 28.32+0.96"
X7 Winter 617.74+3.67"  9.50+0.32°  0.31+£0.02°  65.13+1.99" 2,026.05+101.94* 31.10+1.13
IR #£7Z= Spring  621.14£37.60" 20.910.63" 0.96+0.03"° 29.88+£2.78" 646.18+25.58"  21.84+1.20°
Vitex kwangsiensia 7 Summer 604.61+23.11° 24.87+0.13" 1284005 2431+£099° 474.81+34.03°  19.48 +0.64°
*ZE Autumn 568.00 £3.49°  18.62+0.15° 1.05+0.02°  30.51+0.34" 541.27+9.08" 17.75 + 0.49°
K7 Winter  534.22+39.44® 17.29+047° 1.04=0.10° 30.84+1.72° 517.75+4597"  16.80+ 1.15°
B #Z= Spring  612.08£26.03° 14.98+0.73" 0.97+0.06° 41.13+£321° 635.44+60.17° 1541 +0.25
Serculiamonosperma. g5 g ey 556004 15.59° 19.44+0.60° 1.49+£0.05° 2863 +0.75° 373.98+16.39°  13.050.31°
KZE Autumn 562.55+3.54° 1523048 122+0.12"  37.01+1.35° 470.92 +44.59" 12.84 + 1.68°
K7 Winter 58338 +13.02° 15.61£0.19° 124023 37.38+0.60° 525.13+103.88"  14.06 =+ 2.84°
EHEPRY 2 #£7Z Spring  589.41 £9.94"  14.64+£0.69° 139+028  40.47+2.52" 405.08 +67.98" 10.15+2.07*
Saracadives 2 Summer 589.05+7.66° 15954047 1.55+£020° 37.04+1.54° 440.75+58.67°  12.07+2.12°
KZ Autumn 566.74 £226° 1416 +0.58" 1.19+0.10"  40.14 = 1.54> 484.56 +41.07° 12.09  1.06
X7 Winter 568.74 +17.89" 11.01+1.22° 1.21+£0.04" 52.90+595" 47040+11.80°  9.15+1.15
TR T #£7Z= Spring  704.78 £ 13.80" 21.20+0.48" 0.42+0.06°  33.31+£1.38" 1,723.53+216.60° 51.83 £ 6.35°
Archidendron QUANGXIENSIS o ¢ g or 61427 +47.98° 2484+ 0.59° 0.57+0.02° 24794217 1,07473+58.67° 43.66+ 1.75%
*ZE Autumn 637.85+4.48" 19.08+0.54" 0.44+0.03° 33.48+1.09° 1,476.42+ 108.41™ 43.97 + 1.86™
X7 Winter  639.11£6.37® 19.84+1.08° 0.49+0.01° 3242+2.01° 1,314.19+19.96® 40.92+3.12*

FF AN FRER R 2 5 35 (P < 0.05). Different lowercase letters within the same column indicate significant differences (P < 0.05).
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Spatial distribution of six common tree species of the 15 ha forest dynamics plot in Nonggang, Guangxi
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Appendix 1 Spatial distribution of six common tree species of the 15 ha forest dynamics plot in
Nonggang, Guangxi. The six tree species are the same as in Table 1.





