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Pollen and phytolith assemblages in topsoil as indicators of agricultural activities in Langqi Island, Fujian Province
LIU Qian'?, ZENG Jianwei’, WANG lJilong®, DAI Lu'?, YU Junjie®

1. Department of Geography and Spatial Information Techniques, Ningbo University, Ningbo 315211, China

2. State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China
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Abstract: Pollen and phytolith are valuable proxies for reconstructing ancient agricultural landscapes and environmental changes.
Understanding their distribution patterns in the topsoil and their relationship with vegetation composition is vital for accurately interpreting
fossil pollen and phytolith data. We analyzed pollen and phytolith data from 22 topsoil samples representative of three land-use types in Langqi
Island, Fujian Province. We presented the spatial distributions of different pollen taxa and their quantitative relationship with fractional
vegetation cover (FVC) based on geographic information system and remote sensing techniques. Pollen analysis revealed that Pinus pollen, as
an exotic species, were pervasive in the samples, which diluted the representation of local components, and generated obvious bias between
pollen assemblages and vegetation composition of local agricultural lands. Furthermore, agricultural harvesting decreased the pollen
representation of cultivated plants. The FVC extracted from remote sensing images is linearly correlated with the abundance of arboreal pollen
in the uncultivated land (R’=0.7764), implying that dense herbs on the uncultivated land decreased the share of exotic arboreal pollen, and
confirming excellent pollen representation of this vegetation type. Phytolith analysis indicated that numerous phytoliths occurred in the samples,
such as Bambusoideae, Oryza sativa, and weeds; they provided more detailed information on non-arboreal plants than pollen proxy.

Key words: pollen; phytolith; agriculture activity; surface soil; Langqi Island

AT SEAT BT R A4 v AR T R T R R i e AR B D S o T I B ot A EER R, KR
P 1) 5 A, ) QR P 22 37 vk U RN Lk BT AU ALk (A b ) o AEL R | 2 e
2 BRSSP AL A AR 77 A B o A e 2 BTSRRI ANZAR O 5L Joy BAT H 2 )

BRENTRE - i [ b 5T 8] A R g e B 9 A G I E RV R R R AR A 1 I AR S BT A (DD20221778)

YEE B v X096 (1999—), L, WA 5T AR, I 72065 P b B2 0l E-mail: 1596658360@qq.com

BIRE R B (1981—), 53, M8z, B9 07 1) R 5 DU 48 60 K3 %, E-mail: dailu2288@163.com
THRAC1983—), B, WP TR, BF58 7 1) Jg i f iy 55 56 DU 42 3 5%, E-mail: 25320701 @qq.com

Wokm B #A: 2022-12-31; 2efel H#R:2023-03-10. SR IS


https://doi.org/10.16562/j.cnki.0256-1492.2022123101
mailto:1596658360@qq.com
mailto:dailu2288@163.com
mailto:25320701@qq.com

56 T b 5T 5 56 DU 40 b

2024 4 2 A

o [l 0G5 A 1Y D3 S SCHITRIER 1 Y 2% o ik, {H
KSR AR i D

AR T A 6 bR, AR AR X0 T — S B I AR
) 0 S8 5 3 B Ty, T 2 T 5 o R A
H AP G . RAFE(Poaceae) FH ik 14 FJ 4 %
FEBNEARL T8 2P — g, AT LU b 53 3
H KK (Oryza sativa) . 2 B R AEY 15, FEAIG
45 FE M IX, A A ARt e 0y T o PR AR AR A
a0, P JE U ) AR AR FE R AR 5 AR AS B 2 4 A A A
A BUAR AT LA i 7R > 1l A B ) kg 0

A S Vel 3 Ao A7 4 7 35 FE (Fractional Vegetation
Cover, FVC) 51E8 H 43 LU 9 AH 5434, < =
oy 75 A N BRUBE B B[R] b R 2R B R A S
PR E Y OCFR o [FII, RATHEAT T AHLREAR 7307, IR

b TR R A AR A 5 R Al SR S T T Y L
FE o AT AT S F R I T M DR Y
PRI T AR SRS A%

1 WF5E XA

RS S35 57 T A A N T S R DX B e B, b 3
7 B N 26.060°~ 26.132°N, 119.538°~ 119.652°E,
P F YT O, =TI, R AR08, J& T RN
ST B U7 A DX R RO B 2R XU, AR E
SR 19~20 C, 5 B AR FIAE R 3, SR 55 %
R(E 1),

TEAR A AR 43 DX, SR Ja T R I FAHT TR
AR 8 oy - 1) B 7 VA e s~ it A I RS TR PR X - [ 7T

118° 120°

28°1

26°

2404 7

“la

119°32'E

26°6'

119°40'

R %2
I e

I
[ mame

Bl MR B E () REBEEEE (b)
Fig.1 Location of Langqi Island, Fujian Province (a) and the FVC classification (b)
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Table 1 Location of samples, surrounding plants, and FVC

G SRR R T P& #54k/m FEHIFI HEH 7 i T
FIJLQO1 KRR 1 ANTH. BE 26.1158°N. 119.5803°E 4 e N ] 0.502 961
FJLQO2 JE R S 3| 26.1161°N. 119.5731°E 4 REE. Bt f jff;r;’ﬁ . 0.529 258
FILQO3 T I St 26.1253°N. 119.5864°E 3 B, RAFRIRE 0.065 274
FILQO4 HISRE 1 A 26.1186°N. 119.605°E 5 M. A%, BT 0.543 917
FILQO5 jir: S 26.12°N. 119.6167°E 2 RAFE, FFHEF 0.357 109
FILQ06 Y AT ANTAR, FF  26.1103°N. 119.6164°E 8 TR AR KRt RARH L 0.491 367
FILQO7 K H fem 26.1042°N. 119.6228°E 5 IKFG A 0.613 628
FILQOS P St 26.1097°N. 119.6333°E 3 L RAFIRE 0.518 772
FILQ10 FERKFEH St 26.0939°N. 119.6267°E 4 KFE RAFIRE 0.469 033
FILQI1 TERRSEE 1 AR H 26.0911°N. 119.6319°E 4 TR . RAEJ 5 0.491 376
FILQ14 FRAE bR A2 ANTAHR. RE  26.0672°N. 119.6081°E 5 HIRIZERLT R KRARLR SR TR M 0.732 174
FILQI5 332 fem 26.0792°N. 119.6092°E 3 H¥. 4%, Bid 0.460 017
FILQ16 RS NN ANTH. FE  26.0844°N. 119.6125°E 4 A T 0.475 803
FILQ17 1E5ith1 St 26.0856°N. 119.6036°E 6 RAER R EBEFR 0.617 381
FJLQI18 & 5iih2 St 26.0806°N. 119.5906°E 4 PRIE. ROEMIE. KA %8 Wi R 0.547 991
FILQI9 paix TN ANTAR, FF  26.0775°N. 119.5783°E 3 TR T HIE. Btk 0.427 494
FILQ20 ik NTAR, BF  26.0669°N. 119.5878°E 4 il AR, 2R RAR BREHEY 0.696 931
FILQ21 KAE M 75 it ANTAR, HE 26.0728°N. 119.565°E 3 KIEHEH . WAEH . TR, B ik 0.569 948
FILQ22 &5 i3 St 26.0922°N. 119.5581°E 3 RN ORARL B M. A, 4% 0.511 86
FILQ23 T JORRRE ATH RE  26.0881°N. 119.5669°E 10 KR WET BiE, B, 4%, HiE 0.580 022
FILQ24 T 7R bl ANTAR. BF  26.0933°N. 119.5844°F 10 T k. TERBE. B, kb, KRR 0.381 408
FILQ25 TeRB 2 | 26.0978°N. 119.5992°FE 3 R, WA, M. SISAHER 0.609 647

IR IR IC = 73 A58 R Ay B0 1 AF S 249 4 0 B

Y8k 40%.

RAAE Y AENS LI & (Pinus) 2

B 5 Aregis B THEE HE 2019—2021 4F AE 4%
(Y- ¥ (E, IR FVC BRI SRR (R 1)
ARG AR 1l 23 2 43 S o )P4, B B Y X
W % (Fo) i i 5 AN 5905 Fe=0 o # Hi,
Fe=(0, 025] MK 35, F=(0.25, 0.5] o 7 35
B, Fe=(0.5,0.75] A 35 B, F=(0.75, 1] A&
M (E 1b) .

3 45

30 RTAMESIFE

B a2 E 69 ARl i A (] 2) o
A A YIAEH B B R (56%) , Horh i R AFHE#

F(24%) , R EE PG IR A AR R T 1
iy 18%, T HAHT | B BT I AE A (0.1%) FEL
R AR (2%) 19 & & LA RSP
HIk 25%, EEA -HIE . KB E L (Polypodiaceae)
o D EE S (1.81%) AT 43 R TR 7K 3 R V) il 5
UK ), BT & L5688 ( Concentricystis) . WA
# )8 (Zygnema) . 7K M #F} (Hydrodictyaceae) 5%, Ji5
# BRI 1 3 L (Spiniferitaceae) 45 .

N TARFR B v, KRR YL B & '8, P
Y& i 44%, B AR E (23%) AR
(Liquidambar) (4%) . ¥ HFF(3%) . BR )@ (46 28)
(3%) . AJik # } ( Casuarinaceae) (1%) . J& & ¥ Ft
(Sapindaceae) (1%) . Bk & WA (1%) H A . FEAHE
YAEH) & B = T ARA, PN 56%, RABHEY)



59

VN

1<)
=]

For 5 AR A AL 0 Rl 3 Bl A

e IR 5 3 148

X, 2

Fa4kFE

sourroid uerln, ‘pueysy tb3ue ur sojdures ooeyins jo oFejuoorad usjjod 7814

B T¥FymEREY CH

%01.0101,01,0100 0y 0T ¥ 0Z 01010101 080900 010101010101010Z 0101 0Z 0108090707 = 090y 0T 01,01,01,0101,0101 010101,010101010 01,0101,0101,010101,0C 070 01010101010
ek H 994 9999 H il s e i i b i i e e e e B e T e B
[ 1 [ [
[
—
o —
[
[ [
[ [
[ [
[ [
| L |
[
E¥ WTY | |
u
L n
u - [
e [ R | 4444444444444 4 {20 1 0144
il S s e AR R X
ST /«Avv&mw@a%/%» Agﬂ,ﬂ»u/ o %\M»fv, A RN
SN GG RO DGR
- S 0RS” (@ SEOTRY dat ( 0d
> ROMEROSNASIS i ISR )
P FEEFE & AN
& TN & SES & o
R
b

0¥ 0T

ok shis




60

T M S5 5 1 20 M S

2024 4 2 A

AEHY 26 XL (38%) , 44 F) (Compositae, 45 % 7 )
(4%) . ZZF} (Chenopodiaceae) (3%) . & & (Artemisia)
(3%) . TFH R (Cyperaceae) (3%) WA A W, A
F o5 A0 R A B AR 28 R R AT i
(30%), FE R HE (19.5%) FIK BB RH9%) .

Tii i v, AR A AE A6 A T2 E AN AR
FEIK (41% vs. 44%), EZL i T AT TG [
TER & AR (9%) o REASKE W) A6 B & 2 SR T4 W
(58%), EERARAREL(45%) . 4R (L) (5%) |
HE(3%)  WERH(3%) o BRISH T (25%) A2k
(0.9%) 7 2 AHXT A TAR (L35 SR 1) BAIK, H AR SR
FE S Z B BRIE AT B A 22 5K (7.3%~36.8%) -

A, SRl 1 KR F R A A5 R A A By
TR (73% M 67%), JE N AE T 58 £ & k4
IRBHER (& 2) o B 25 LR PSSR ER SUAL, HoRA
TEH (37%) FIR AT (20%) F- 35 5 & 3 Fh 4= 1l
FI PR AR, T REAR AR O 2 R e (63%), &
SRR ARARBER B R F 5 (50%) o B EH AR
TR (A 45 SR T ) F5TE 1 A el 30, =6 8 Ay K o8
Hh )RR 9 (1.5% ) DA B R /K e v ) BUR 3 (1%) o

32 RIEFKAEASHE

F M RER AT R4 19 28RN (E] 3) o A AE
PRZH & DA HAT I 25 5 58 T SR BRAR (39% ) DI Y

12

33 i:\ 34 7 35

C) (& . '3

——l

29

37

PLR A (34% ) o 5 BA A% 2 LA 22
JE AR AR TR S 290 A Tk A R A 7R 6 BR 41 (Rt 2R A
) (F & BRI N 1%), FE BB
FEFE ARV E R B RE A (0.1%) | 878 B AR Y )
BRAURE REAA (0.7% ) LA B 431 T (4% ) FIRE B (3%)
(K 4).

RABH R A A R SR R PR (6%) . B
RI(5%) . #H(2%) . TR (2%) . R H9(2%) |
T FH1(0.2%) B KA (0.1%) . 22/ #1(0.1%)
(2 2)222 ARWF5fdi F| OPLENIC Pro %4 4 %} i3 %4
(. e i ) L B (L 9L ) L 3L
SRR W) FE RE R A A & S 50 1T T
L, A AAEREARIEAS | SUm SR, S5 E T RAR
Y 6 MR 2) o HIE S Wik AE i K R A Rk
PR AL FE 7= F 0 R 9 K R B B8, 7 AR 58 11 L0 AR
FEF I 250 I HE WS 7R T, AR ATE S A2 B T K R
Jad BUFNJTHEME £ Y . 22 A kAR 2R IR TR 4
FRLAE A A4 B AR SR A AU (TR 5) o

41 RIAHMASSADERMIXE
PAAA J& o 5 i 9k 215 5 8 i i s A7 A

NP
[

3 AREIRI R R LEEARIES
123K, 3-406H PR B, 570 R 7 KB, 8-10.48 40 4, 116 4IMD, 12-13.56HBR Y, 14-15. 800RER Y, 16-17 I BR A, 18-19. 40 P A, 20.48%
R, 21-22 M R PLA A, 2381 U5 10 A, 24-25 K B g 78, 26-27. 53 78, 28-29. 45 7, 30K AT HEMEAS Y, 31-33. 00 %4 Jy MY, 34,7, 35-36.1F Y, 37.%
AL, 38k R S A, 39-40.0 45 B £ AP LR Ry 20 pm

Fig.3

Images of phytoliths from topsoil in Langqi Island, Fujian Province

1-2:Blocky, 3-4: Elongate entire, 5-7:Elongate sinuate,8-10:Tracheary, 11:Sclereid, 12-13:Spheroid psilate, 14-15:Spheroid ornate, 16-17:Spheroid echinate,18-

19:Elongate dentate, 20:Acute bulbosus, 21-22:Elongate dendritic,23:Crenate, 24-25:Rice bulliform, 26-27:Bulliform flabellate, 28-29:Saddle,30:Rice bilobate,

31-33:Bilobate, 34:Cross, 35-36:Tower, 37:Polylobate, 38:Papillate, 39-40:Sponge spicule. Scale bar =20 um
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Fig.4 Phytolith percentage of topsoil samples in Langqi Island, Fujian Province
The black and red sample names in Figure 4 and Figure 5 indicate moss and soil samples, respectively.
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In Fig. 6a, farmland did not include cabbage and rice field samples; In Fig. 6b, the green, black, and blue texts indicate planted forest (and orchards),

uncultivated land, and farmland, respectively.
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Figure 7(c)is the wind roses, and data are derived from the National

Climatic Data Center of the USA.
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