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The effect of bryophytes on nutrient accumulation in surface soil in the

Wudalianchi volcanic area

FU Ying, BAI Xueliang® , ZHANG Le, BI Gengchen, FENG Chao, KOU Jin, Sarula
College of Life Science, Inner Mongolia University, Hohhot 010021, China

Abstract; Studying the content and characteristics of soil nutrients and the bryophytes community is crucial to revealing the
soil nutrition conditions and the effect of bryophytes on soil nutrient accumulation. In our study we selected Laoheishan,
Huoshaoshan, Xijiaodebushan, Wohushan, Nangelaqiushan and Molaushan volcanoes as sampling plots. Laoheishan and

Huoshaoshan are new-period volcanoes and the rest are old volcanoes. We arranged 15 quadrats to investigate the habitat
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distribution and coverage of bryophytes; and tested for total N, P, K, Ca, Mg, S, Fe, Mn, Zn, B, Cl, soil organic matter
and pH values in ten surface soil/lapilli samples (0—20cm) collected from those sampling plots. The research results
showed that; (1) Bryophyte species were deficient under broadleaf forest on old volcanoes, with coverage of under 1%.
There were some common species like Entodon compressus C. Muell., Myuroclada maximowiczii (Borszcz.) Steer et Schof. ,
Taxiphyllum taxirameum ( Mitt.) Fleisch. distributed in humid habitats. Bryophyte species were abundant in old stone
forests. There, not only distributed epilithic mosses like Grimmia pilifera P.Beauv., Abietinella abietina ( Hedw.) Fleisch.,
Hedwigia ciliata (Hedw.) Ehrh. ex P. Beauv., Eurohypnum leptothallum ( C.Muell.) Ando; but also many distributed
geophilous mosses like Saelania glaucescens (Hedw.) Broth. ex. Bom. et Broth., Fissidens cristatus Wils. ex Mitt. and so
on. (2) Rhytidium rugosum (Hedw.) Kindb. was the dominant species under Laoheishan volcano forest with coverage of
50%—80%. Abietinella abietina, Weissia edentula Mitt., Haplocladium angustifolium ( Hamp. et C. Muell.) Broth.,
Haplocladium microphyllum ( Hedw.) Broth., Pylaisiella polyantha ( Hedw.) Grout, Grimmia pilifera, were common
accompanying species in this habitat. Racomitrium canescens (Hedw.) Brid. was the dominant species of lapilli habitat on
Laoheishan volcano with coverage of 45%. Eurohypnum leptothallum , Rytidium rugosum, Polytrichum juniperinum Hedw.,
Bryum argenteum Hedw., Bryum uliginosum (Brid.) B.S.G. were common accompanying species in this habitat. (3) The
dominant species on Huoshaoshan volcano were Rytidium rugosum, Grimmia pilifera, Eurohypnum leptothallum ,
Polyirichum piliferum Hedw. and Tritomaria quinquedentata (Huds.) Buch, which were distributed in shady spots in cliffs
or rock crevices. (4) The total N, S, and organic matter were lowest in the soil collected from new-period volcanoes; while
in contrast, the total K, Ca, Mg, Fe, Zn, B, Mn and CI were highest in new-period volcanic soil. The pH value of new-
period volcanic soil was also higher than old volcanic soil. Total P in the different soil samples had no significant differences.
The total N, P, S, Cl, and organic matter in volcanic soil were higher than in lapilli. (5) The total N had a significantly
positive correlation with total S and soil organic matter; total K with total Mg and total Fe, and total Mg with total Fe also
had significantly positive correlations ( P<0.01). Total S has a positive correlation with soil organic matter ( P<0.05). Total
N has a significantly negative correlation with total K. Total N with total Zn; total K, S, and soil organic matter; total Ca
with Cl; total S with total Zn; total Zn with soil organic matter also had negative correlations (P<0.05). (6) The N, S, P
and organic matter from Huoshaoshan which were covered by bryophytes are higher than those of lapilli. The nutrient
contents of roadside soil were less than values obtained from samples from Laoheishan forest, except for Ca and Zn. The N,
S and organic matter of samples from Laoheishan which were covered by Rytidium rugosum, Abietinella abietina,
Racomitrium canescens, Polytrichum juniperinum, are all higher than the sample which was only covered by Racomitrium

canescens.

Key Words: bryophytes; coverage; nutrient accumulation; Wudalianchi; volcanic lava landform; mineral elements
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(Larix gmelinii ( Rupr.) Rupr.) Ak ZBHE( Betula dahurica Pall.) -5 BRIR ISR EGEAR R 55 L 15 S SRAE S HET
T ESHEY) ) ARSI AR RO B A, Horp R 9 MDY PEARTRAE L 2 R kB
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BRI BT 1%; % WEZSH %28 8¢ ( Entodon compressus C. Muell.) | 5 & #% ( Myuroclada
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Table 1 Species of bryophytes in each quadrat and coverage

i
Quadrat

E B VTR L I 3 T

Species of bryophytes in each quadrat and coverage

LRATCRIRE, KL BEEREE (LT RRA) s R T 15% , HEET T 35%

HEFH (dominant species) : iPEE 5 35%

FEA i ( Accompanying species) ; EL#

RISl Bk 22 4F A REAR MY RETS , LAZE 2 3 (Potentilla chinensis Ser.) 4 35 WA 32 10% , # ¢ 15
JE 45%

PEFFh A8 5 45%

R TORVDRE, JER; WA 3 AR G 75% , FHEEGE 5%

PEFFD BB i 5%

EEANLT , K LB ; 1L ( Populus davidiana Dode) -FARE( Betula plaryphylla Suk.) IRASHR, HIAK 56 B 9% , &5 8% 56 &
15% , R3Fh B 14%  TEREE & 1%

R LT B JOLBR 1L AR - SR 15% , B 8E 35 3%

PRl 08 i 3%

PEAE R SR EE AR A4y A G

ERIET B0 13 BRI SR N T 1%
H ULAH ( Common species) ; EL#E T3 ELAE

R A AU AR s KOLBR ; e MEARTHEDS USRI 75% ; F 8 L 36.2%

PEHAFD . ALEE b 36% 5 1P (5 0.2%

AR B /NG BE Weissia edentula Mitt. B /INFI%E Haplocladium angustifolium ( Hamp.et C.Muell.) Broth. 4ii1H-/N3p)
#% Haplocladium microphyllum (Hedw.) Broth. .4 JK&¥ Pylaisiella polyantha (Hedw.) Grout
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Table 2 General characters of each sampling plots
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Fig.1 Comparison among components of nutrients in Wudalianchi volcanic soil
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Table 4 Statistically significant relationship between nutrient characteristic within soil in different plots in Wudalianchi

l?ﬁjr}ienl ' N P K' ‘ Cé,l N'[gv ‘ S Fe Mn an1 B Cl_' gzilff ol
characteristic Nitrogen ~ Phosphorous ~ Potassium ~ Calcium  Magniesium ~ Sulphur  Ferrum Manganese Zine  Boron Chlorine matter

N 1

P -0.267 1

K -0.905 ** 0.420 1

Ca 0.012 -0.277 0.172 1

Mg -0.713 0.333 0.898 " 0.431 1

S 0.902**  -0.065 -0.789 «  0.180 -0.559 1

Fe -0.680 0.490 0.894 "  0.412 0.958 " -0.448 1

Mn 0.026 0.326 -0.050 0.411 0.025 0.406  0.172 1

Zn -0.856 " -0.141 0.754 0.222 0.553 -0.872" 0.474  -0.146 1

B -0.635 0.662 0.673 -0.330 0.650 -0.502  0.658  -0.059 0.173 1

(o 0.234 0.379 -0.239 -0.845" -0.384 0.147 -0.275 -0.365 -0.509 0318 1

frzri matter 0.988 "% -0.244 -0.846 %« 0.045 -0.629 0.863# -0.617 -0.048 -0841" -0.597 0212 1

pH -0.282 -0.203 0.523 0.526 0.595 -0.286  0.592  -0.337 0.451  0.034 -0.286 -0.215 1

# % 7E 0.01 AT 1 WEEAC, + 78 0.05 /KT b REHK

3.3 HEUHYNT SRR R

RV S 3SR A AR BRGSO L AR R S AT T R T

X KBILNR T o5 B KB fxit 4 R 6F G KEE M = SR RIS OBk IR o & mEiEAT I
B, R A4 N P .S CURAE ML & & T AL P & i (% 3) . ZRILEL PR Ca Fl Zn
DAANHA SR 3 B AR T2 SR IR R RE S (3R 3) o X AT R 5 i - AR RARARA A B 55 1Y) & B A ) 55 B 4R
INEE, BT IR, B TR N P .S A MR R B EE R RN IRIE R ROR , H 3%
ISP Z LA K Ca Mg S50 & s AR TR AR A, 2 B LR 78 56 A A A | 1L P& D Al A I 4
BERKILBRET S N S AP & s T R SR K LER (3R 2,3 3) . DL RZS AT LUE ok, B e iE
X K LG R I AT R B SR AR R AR B A E T H WA AT NP LS AL
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e

Eild 35 %

N R DL AR R
4 it

(1) K LLAR R Ak LU AR A 55 2 B AR ) 35 38 30%—40% , 5 25353 80% LA b, o I AF 45 s 1 32 i 1
BRNE JBE FR I AR REAE T B EH . Wkl B R A PR (B S N AR B R R
W HA —EMEH.,

(2) B34S N S AR L b i m TR L BE OB AR B A R L 3eh, &
P K.Ca Mg .Fe Zn B Mn 7E81 3 A 1L 498 i) 5 & v T8 0 s e ST 3R A6 3 TR 1l - 58 h i &
A TR A RZ A, ST A2 A R R AR A K BRI
VEFR S s | H A5 8 Bl K L8 AR AR 1 1 in i 126 37 T e

(3)4 N 54 S AR & EERBFTFME, 2 K SEML Mg Fe &2 B FHFEHLE, 2 Mg &
M4 Fe St SR B E FAE, 42 S SRMAVL S EEA D FFEHCHE 2N SRS K SEEREE
TG, 45 N Fl4: Zn 4 K A4 S 5AMUR 4 Ca Ml CI” 4 S M4 Zn 4> Zn FIA DL & & 18| BA B 1
FHICHE

(4) BEERYIAA AT HIEIE MR R WA R T 23 N P S AP F7 7 9 B R L R 411
PREE . KB A R L KR (A7) SRAE SERAE KA 4 K &8 & (Polytrichum ) #5Y), & KBS 244
B AR E S IR R 4 A AR, M s AR SaEn B K A FlF R E

Brigt: RO TR MRS F IR R TP X A B 1 AR 38 ™ I 2RO K I B AR A I H R4k
BEG TR BRI B,
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