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Abstract To provide data support for the selection of tourist routes for forest health and wellness tours and
the planning and design of park landscape ecological landscapes,observation and analysis of the concentration
of negative ions were conducted in five types of Cunninghamia lanceolata community structure from August
14th to August 17th, 2019 and January 13th to January 16th, 2020. The results showed that:(1) The daily
average concentration of negative ions in summer from high to low was C. lanceolata + beside the water> C.

lanceolata+ broad-leaved mixed forests>C. lanceolata+open land> C. lanceolata +broad-leaved forests + bamboo
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forest>C. lanceolata + bamboo forest;(2) The daily average concentration of negative ions in winter from high
to low was C. lanceolata + beside the water> C. lanceolata + open land> C. lanceolata + broad-leaved mixed
forest>C. lanceolata + broad-leaved forest + bamboo forest> C. lanceolata + bamboo forest;(3) In summer and
winter season,most of the negative ions concentration trend showed “V” or “U” shape in different types of C.
lanceolata community structure;(4) Except for the type of C. lanceolata + bamboo forest,the same type of C.
lanceolata community structure showed that there was a significant difference in the concentration of negative
ions in summer and winter,and the average the concentration of negative ions in summer was higher than that in
winter;(5)The differences in air anion concentrations of different C. lanceolata community types in summer and
winter were extremely significant, significant, and insignificant.(6)In summer and winter, the concentration of
negative ions in the air reaches the level 4 and above, which has the basic forest health function.(7)The research

results showed that Shimen Forest Park was more suitable for forest health and outdoor tourism activities in

summer than in winter.

Key words change in the concentration of negative ions; Cunninghamia lanceolata community; Shimen

Forest Park
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Table 1 Survey of observation in the experimental demonstration area of Cunninghamia lanceolata reserve forest

ATt /
PSS BSO RO B e DA e s
Plot Woodland /m understory diameter of lancego lata Dominant Canopy
Number Type Plot size vegetation Cunninghamia plant height species  closure
lanceolata
5 FE Wk Blechnum orientale
A + R L. T Miscanthus sinensis . ”
A Sk 20 x 20 Wk Machilus nanmu . %5 19.95 10.53 AR 0.9
28 Panicum brevifolium
N FHLBARZE T Neolitsea
2, ] [ . _
B Kjitrﬁ;% 20%20  sericea | 1%, R, M 25.43 12.50 A 0.5
Bk Woodwardia japonica
Jap
JA LRk Adiantum
C AR +41hk 20x20  Aabellulatum . FHEHTIAZE 15.12 9.74 (N 0.7
T S BR
. st 1T g 7R N KR N A
D EAKiEHE 20x2 TR ﬁﬁigﬁﬁ % 21.04 1227 A 08
SBR
LERE W MRS
E Bkt 20x20 0 e e PR Ficus 28.12 13.21 KA 0.6

hirta | FWZR
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Table 2 The relationship between negative ions grade
and human health

TR B TS / XHEERRE (1)
(A~eem™) 44 BN Al
Negative ions  Grade Physical effects Health
concentration effects

0~50 1 BRI FEN  AF
51~200 2 Syifs RIS ARASR
201~500 3 R A PR I 2% AF

501~900 HeFp NARMRRE AT ZE IEH
R R iR AR

AR WL Ge AEA R

4
901~1 200 5
1201~1 500 6
7
8

1 501~2 000 HAARER TRA F|
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2 HERESW
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Wbk + AR, AR R A kiR A
2 M S AN [ RS A R 4% M 2K 0 BT 7 6 S T
W H AR LR AZ A + 28 I M 2 R 41 4 5 B 00U
P, RS A RE H SRR L R Sy A2

A TR B R BB TR + KR S5l 21
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Table 3 Concentrations of negative ions in different periods of Cunninghamia lanceolata community structure in summer

gt =Sl

1 FHeE / (4> - em™ ) Negative ions concentration

Community type 8:00—9:00 9:00—10:00

10:00—11:00

13:00—14:00 14:00—15:00 15:00—16:00

A + R
R

TR + AR
+ Ak

AR + 1k

875.75+£29.43 b 975.17+73.45b

813.00 +39.00 b 849.83 £39.62 b

1426.17+59.15a 1431.83+5547ab 1369.17+73.93a

1260.50 +32.99 a

481.00+47.16 b

943.00 +50.75 a 1619.17+5298a 1270.00 +68.23 a

543.50 £40.07 b 759.83 £36.59b 896.34+51.56 b

343.83£19.30ab  414.00 +30.71 ab 8660.67 +46.86 b

A+ K155 13518.17+4822ab 10232.50+58.27bc 7298.17 +71.48 ab 3 608.31 +67.51 bc 2431.38+32.15ac 2479.83+32.43 ab

FAR + 250/ 121533 £82.04bc 1554.33+62.40ab 1040.00+12.92bc 1017.83+14.48a

138250 +21.31bc  1241.17+30.00 a

T FINGFREARFR 25 0% P < 0.05,

Note:there was significant difference in different small letters in the same column (P < 0.05).
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Table 4 Concentrations of negative ions in different periods of Cunninghamia lanceolata community structure in winter

TR S FHeE / (4 - em” ) Negative ions concentration
Community

type 8:00—9:00 9:00—10:00 10:00—11:00 13:00—14:00 14:00—15:00 15:00—16:00
Z, SE] [T
t?gg;;igr 107633 £18.98a 1027.00+17.12a 1387.23+17.12a  959.00 +26.74 a 880.50 + 12.94 a 929.83 £ 18.77 a
_ -_
1%ﬁuiﬂ*1znmiwAﬂ) 570.67 £4.59 b 748.67 +24.44 b 694.83 +35.28b 1019.33 +22.35b 784.17+23.83 a
A+ 946.17 £75.70 ab 628.17+4.86 b 602.83 + 6.05 ab 636.50£6.74ab  692.83x15.67ab  502.67+11.47b

A + K455 291333 £50.13bc 2307.17+17.48bc  3410.00+61.24ac  1407.83 £40.23ac 127233 +73.01 ac  1283.00 + 117.70 ab

AR + 250 He 2 810.00 £29.30 bc 243533 £69.95ac  1539.67+26.97bc 1883.17+38.52bc 1504.50 +34.14bc  1934.33 +55.65 ac

TE: FI/NG PRI FRR 22 53 B3 P<0.05.

Note:there was significant difference in different small letters in the same column (P<0.05).
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Table5 Comparison of negative ion concentration in summer and winter of the same Cunninghamia lanceolata community types

HEOEFRE/ (4 om®)  AFOEFWRE/ (4 om?)

TR S e e : BEME p
. Negative ions concentration in Negative ions concentration .
Community type .. Significance
summer inwinter
A + BRSO 1343.22+3047a 1043.32+37.14b 0.000 1
FEAR + R + ATk 885.18 £22.87 a 838.56 £16.73 b 0.01

AR + 71k 628.06 £23.89 a 668.19 + 14.09 a 0.148
KA + kiR 6586.47 +324.50 a 2098.94 +54.46 b 0.000 1
AR + 230 1241.86 £25.39 a 2017.83 +36.13 b 0.000 1

T /NG FREARZOR R — i AR BUAN R 215 Z 8] 22 5 3% P < 0.05.
Note: different lowercase letters in the same line indicate significant differences between different seasons of the same community
structure type P<0.05.
ROEFEAETREEZERERY

Table 6 Difference coefficient of negative ions concentration in summer

AR + BRI + AR+ K AR + 41k AR +KIKSE AR+ 201

BRI Cunninghamia lance-  Cunninghamia lance- Cunninghamia Cunninghamia Cunninghamia
Community type olata + broad-leaved  olata + broad-leaved  lanceolata + bam- lanceolata + water lanceolata + open
mixed forest forest + bamboo forest boo forest body land
AR + AR 1
AR + RE AR + A7 hk 0.028" 1
AR + Tk 0.000 1" 0.216 1
TR + k3 0.000 17 0.000 17 0.000 17 1
2R + 2510 H 0.626 0.086 0.003" 0.000 17 1

T TRRERBE (P<005), T FRERWBE (P<0.01),
Note: * indicates significant difference (P < 0.05), ** indicates extremely significant difference (P <0.01).
25 ZHEHBFREZRTMN FEFRAEH
HRAEZR 6 AT RN (4 5 Fh AN 5] £2 A 25 48y 25 72l
A \A \A
R TR 4 U, Sk Ay 3 TTIRSEIE
o BAZAR + KR SFRETR A MR BB TR 90R 3] 31 ARWRGUAS AR RIAZ R St S B e - 2
THUL, T EBERITAHR, BARKMR ., W AF0E T B AR 22 500 3%
DERFEAE Y, AREERL, I FIRRE ISR ERRELESARE, B THRE HZ B

* 6 AIERFNLAEARREABEEMAR A AT FIRESRZITMN
Table 6 Evaluation of negative ions concentration level of different fir community structure types in Shimen National
Forest Park

TR T SRR
FEVE A / (4~ -em?) AR THR B0 S
Coenotype Negative ions con-  Negative ions level Physical effects The relationship
centration with health
KA + 250 H 1 629.85 7 BHA ARz RAF
AR + ok ihkss 4355.38 8 HATIBT T IR T34 WA A
KA + R A bk 1193.27 5 BESR AR GLBE 1B T AHH
FEAR + Fapk + Pk 861.87 4 ZIESPNENE IS N S IEH

AR + A1k 648.13 4 Y f AR AT 2 EH#
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Table 7 Difference coefficient of negative ions concentration in winter

PACINER kv iantth+ 404k A + 108

Cunninghamia lance- Cunninghamia

AR + Ik ikss

Cunninghamia

AR + 250

i i Cunninghamia

Community type Cunninghamia olata + broad-leaved  lanceolata + bam- lanceolata + water  lanceolata + open
lanceolata + broad-
. forest + bamboo forest boo forest body land
leaved mixed forest
AR + (MRS 1
FEA + FamEAR + 1k 0.000 1" 1
AR + 7k 0.000 1" 0.001" 1
A + ks 0.001" 0.000 17 0.000 1" 1
AR + 2504 0.626 0.0001” 0.000 1" 0.102 1

W T FREREE (P<0.05), T FRESEEE (P<0.01).

Note: * indicates significant difference (P < 0.05), ** indicates extremely significant difference (P < 0.01).
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