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Variation Regularity of Air Anion in Agroforestry Ecosystem

in Huang-Huai-Hai Plain in Henan Province
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Abstract: The Minquan state forest farm in Shangqiu is the main part of Huang-Huai-Hai Plain in Henan
Province. Several agroforestry ecosystems were selected to measure the daily variation patterns of air anion
in different month in a year. Based on the data observed, the daily and monthly changes of air anion were
analyzed,and the relationships were also analyzed among air anion and air temperature, and air humidity.
The results showed that the concentrations of air anion were higher in summer (July to Augus),lower in
winter and changed much in spring and autumn. The daily process of air anions basically showed a “U”
shape pattern, but multi-peak pattern as for minute variations. There existed significant difference in differ-
ent agroforestry ecosystems,but little difference in winter and autumn and in different site in the same eco-
system. To describe the instantaneous changes of air anions, more values featured with statistic significance
were needed instead of the valued averaged. The correlations between air anions and air humidity or air
temperature were significant in spring and summer,but not in winter and in one system. To analyze the re-
lationship,it was better to use the single factor than to use many factors comprehensively.

Key words:air anions; agroforestry; Huang-Huai-Hai Plain; Henan Province

ERMETFREZ AT AR Z  HET 7SO R TR E R 5 5 R
BIAMIRIES ARG T LR /NS ARl 2R e AR R RS A T 28 U T 1Y

s HHE:2013-05-14 {&[E HHA:2013-08-13
EE&TB : EHZ MR AOlE 2 35 A7 0 BB 300 28k ¥ O J5 AR 25 2 B B B bR R 2 4B BURTF ST (201104068) 5 R sl i AR E A
ARG AR (201104049) ,
TEEB N ST LR R N  RME S ES RS . E-mail:beyonl1006@163. com
* BIEIEE R B W B R L S, Tﬁjuﬁm ARG ST RIS T EE PR . E-mail : wumingzuo@ hotmail. com



%1 Lid

At S I T I VAT A BT B bR s X

TR AR AL 31

G A R B E B R R AR T AR
YRR R R R DA S Y ER T OR
[ 2 A1 A5 5 T s WE T R W PR A AN
AR TR A BT 22 5+ — AR AR5 K A BRI 1
B T o Pl 2 3t B S E ST X Tl X N AR
B DX o T A S A N A TR B A X
V032 1 AR DG PR AR B 3 L T PMLLO L JRUEE (9 AH G PEAS (i
e 0 - B S il g SR (S AN (U2
MO ELX R L DX B bR D B AR A
BRGAERB TR

T 487 B THE T S D A DX ) A P B 7 b A 2
RGADCRA PR EAOL & 7 ™ B A L i B Ak T
S IO P X T BT 1R KD 8 T P A A
B AT BOL A ARk 1A R 28 26 1
FEH 1 a AN i 25 U0 1 R H R R 2 A
AR R e H 55 2 AR RE RO i JBE 45 PR 5 TR 1 22 )
ARG IC AR S O AR S R G MR 55 T RE AL L B 0T
A5 R 1] RO A TE (S5 3R BERL 2R 35 5 2%

1 MK 5T &

L1 R MR

VEFEAE 0] T 44 B8 A B I - Jir 3 4 B A b ) 7
e RAUKY . RAUARI AL T RS v 33 4 5 T i
TE T B LG BT 31 g R T o BUR i
KAYP + ., A 14,1 C L W i AR S -17.
2 C. Mo R 43. 6 CLOFI LW 213 d;34F
XK B 679 mm, 4FZE &K i 2 036 mm, A F- H A
XREE 6920 s AE P XUH 3.3 m + s de K KU 24
mes LFERRKHE 10~15 d. A48 <R T R AL
MYy 2012 4 ARARIE & MR BT BT kL Mk 2 E
T 4 600 hm”, B froAR AR 3 133. 3 hm” , ZRARET Bk
K 66%0 A MBI 1.59X10° m® AEAKE 1.3
X10" m’, FER BN (Populus spp.) B
(Robinia pseudoacacia) » H: A A 1 AR 5 Ak Hb 1 £
M 98 % , Ho Al i A T MR (Melia azedarach) , B 1§
(Ailanthus altissima ) ¥ [E §& fil ( Platanus orien-
talis) JF % (Vitis spp. ) ZL(Pyrus spp. )%, W3z
JIT A8 4 B R B PR R RO B A AR A R ) R
H AR>S ARV 24 km, BALTE 2~4 km,
1.2 HEMIREF

R 1, 328 SBCTE 23 A T AR e A A W A B O
A 7 476, AR B R S 4 5 228 T 5K, 20 il ik
LR EE AL 7L S/ S TR (BN 78 R Rt
DL B AR AR R 53 J00 2E 18 ) i bR . AR T
AR S R G L AR ASE 3023 5310 5 T+ AR T
1/2 A7HE 2 A s AL R AR5 FE A XA 9 1

AL . 0 E M B SEAC R B IR 1.
x1 WEHSHERFR

Table 1 Outline of experimental sites

AEBRG BRI XATHE SRR P FRE BE

B /(m>X m) /a /cm /m I
wmaisk 3 X5 11 25. 2 17.9 M4
REZisR 3 X4 40~50 21.3 20.6 kAL
g 3 x4 21 15.9 12,0 Moy
B Atk 4 X6 15 15.9 9.9 Ay L
P-4 3 X 30 26 39.0 22.2 WE R,

A
Mit-ZrE 3 X12 7 18.6 14.0 W T
PN AR
1.3 FH&
1.3.1 mzF%  FHHAR™ Int ITC-201A Flz

SRS U B AN A RS R B AR Bl )
JBE S 10~1 236 000 4> « ecm™*, Jw B [E] 2 2 s,
Hy T 2 AR U R I ] AR AR AR P Bl g 4 A7
B BT AL 2 D BRI 10 A WEAE T3 IOF S48 5
FRAL AR A DO AR YOI & == A B 1 VIR B [F]
T2 B R 119 235 A0 3 R 0 R o 0 L 0 ] Sy
2011 4 7 H —2012 4£ 6 H B4 H e 58 R L/
FY) 3% 22 I R i e — R R AT . B ROWLI I 8] 2 08
00—18:00, %k 1 h Ml%E 1 Y ; {5 B ] R v i
T D DX 7E fR B S K B o A UL AN i
AT W 43 YO 3000 B B Y A LI A

1.3.2 ¥4 R Excel 2003 {4 #EAT & 54
(985 53 . >k T SPSS 16. 0 #4458 il 2 H L5
A3 HT s BB 25 1 FIF Origin 8. 0 3458 1 .

2 HREAHN

21 FRFENESHEFHAER

Fe— M i = R 2 O kL B R 2011 4R 7 A
2011 4F 10 A ,2012 £ 1 A5 2012 4 4 A 454 3R
HE KF ATHEF AANFWHTUM .26 1 a
AN [) 21 2 A s 1 1 R T (R 1~ &1 )

HI T 1~ 8] 4 m] 0 AN ] 221 AR 1k T 0y 19 25
S TR B BEFRIEAS b SR B B i e R i
IR RS A S 30 L U Y 2 X5 22 550l 4R 76 R T
I BEX A — S R S AL AR Y 28 Al DL T 22 25 0 7
B[] 2= i e iy RAR R LA S8 22— 3L

[F) B 38 ) LU Y o 45 R 9 28 A8 o s RUB  k
JEE 19~ 24 7K P 5 7 2 R 2 L A A 3 B e R AR
Z ANk, NEFEYITRER . ZFIEEE
Py A A T A 2 A A A K B A T
TR PR 5 A KO T8 U i B R ik
VR B IAB W o W] L s s U



32 PUAE MR e 2 4 29 %

30 —— Ak
1 y - w - R4

28 % VR
T e ¥ AR
g} G T RIS R R )
S S xR E )
S14]) o R L e X )
X \ y Vo-e-mRsEGR L) R
=124 \
@ 104
%
% 84
e
& ¢
r 4]
s

24

7:00 8:00 9:00 10:0011:0012:0013:00 14:0015:0016:00 17:00 18:00

I %)

B1 BEF2011&7/A)ZE8ABFRENB#HE
Fig. 1 Daily process of air anion concentration

in summer (2011-07)

= B Ak

- B E )
124 - ®-RBRLLHk

- X - R (R T)

~ 104 -v-BRRE e R D) i
'T’E 81 <-4k v o -w-RAREGR L) K
) 1Y /
% s
I=} \
% 2.0 ' PEPEL N i
= ! e i
® 51 AR )
R S
hsd ! v
1.0 ,
G i
r ]
H 0.5

0.0+——%--"°¢ ; . . . : - o

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

i %1

3 2F(012F1R)ZESHBFRENHHERE
Fig. 3 Daily process of air anion concentration

in winter (2012-01)
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Fig. 2 Daily process of air anion concentration

in autumn (2011-10)
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Fig. 4 Daily process of air anion concentration

in spring (2012-04)
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Table 2 Comparison of mean air anion concentration in different vegetations 1X10% 4>« cm ™3
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Table 3 Comparison of mode and Lg, of air anion concentration in different vegetations
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Table 4 Correlation among air anion concentration and air temperature and relative humidity in different vegetations
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Table 5 Environmental conditions and air anions in different

B/
w

seasons in Populus and Robinia pseudoacacia mixed stand
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A i i /(m  /(1X10° A4 /(mg
/C /%
e s D) ccm %) ecm %)
% 17.7 39.4 0.32 0.724 1.5
ZS 3.4 41.8 0.16 2.753 246. 3
# 24.3 49.7 0.73 1.749 80. 8
B K 0.000 0 0.05200.0002 0.2327 0.000 1
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[1] DAL M M,KULMALA M,RIIPINEN 1, et al. Formation and



%1 Lid

At A < T T Y I ST JEUAR s 4P PR s B TR AL LR 35

(2]

(3]

[4]

(6]

[7]

(8]

9]

[10]

[11]

growth of fresh atmospheric aerosols: eight years of aerosol
size distribution data from SMEAR II, Hyytiala, Finland[ ] ].
Boreal Environment Research,2005,10:323-336.
SHALNOV G A. Air ionization and its effects on the immune
system of man[J]. Bioradiocal,1994,34(12):391-397.
KULMALA M, TAMMET H. Finnish estonian air ion and
aerosol workshops [ J]. Boreal Environment Research, 2007,
12.237-245.
RETN gl R L 45 28 RSB T BF T O R R TR K )
BRI, A E B UR 53R 55, 2011,21(3) £ 184-187.
XIONG L J,HAN S H, TANG H,et al. The research progress
and influencing factors of aero- anion[ ] ]. China Population, Re-
sources and Environment,2011,21(3):184-187. (in Chinese)
AR PR A R AE A R AR IR B A SR R B A bR
[J]. A E BB RL 2 . 2002,22(4) : 320-323.
SHI Q,ZHONG L S, WU C C. Grades standard of aeroanion
concentration in forest surroundings[J]. China Environmental
Science,2002,22(4) :320-323. (in Chinese)
A1 T RS BOMR A L AR BROBR IR R IX A R R T IR B
[J]. Molk B2, 2004, 40(1) : 36-40.
SHI Q,SHU H F,ZHONG L S,et al. Research on evaluation
of the aero- anion in forestry recreational areas[]]. Scientia Sil-
vae Sinicae,2004,40(1) :36-40. (in Chinese)
W I L H . T Akt 2 AT R TR U - LA BB IE
AR R BT ] A3 A5 2010,29(9) - 1881-1886.
PAN ] B,DONG L. Evaluation of air negative ions concentra-
tion in urban green space:a case study in Beijing Olympic For-
est Park[ ] ]. Chinese Journal of Ecology,2010,29(9):1881-
1886. (in Chinese)
ZRAE R, I3 SR S PH S 3 R SR T AN TR bR G 5 R
BT A A S LT ). WA 2 BE 244, 2010, 25(5) - 24-28.
LI N Q.SU Y Q.ZHANG N Y,ez al. Distribution pattern of air
anion in different stands in Loess Plateau[ J]. Journal of Northwest
Forestry University,2010,25(5) ;24-28. (in Chinese)
B - S LY N L AN Tl W e B X &
A F 56 R LT AR PRS2 B 2 4 - B AR, 2011, 24
(1):79-84.
LI P X,DAI H T,YANG H,et al. Variation of negative air ion
and its relationship with environmental factors in Jigongshan
[J]. Journal of Xinyang Normal University: Natural Science E-
dition,2011,24(1) :79-84. (in Chinese)
P 2506 o 4 b 1 3t X 32 B AR AR I A B B T AR AL AR
LI m s R 2240 - B AR RE 3, 2012, 36(2) 1 147-150.
TAO B X,ZHANG ] C. Preliminary study of the variation of
air anion in different forest stands in Nanjing city[J]. Journal
of Nanjing Forestry University: Natural Science Edition,
2012,36(2) :147-150. (in Chinese)
R R L RSO A2 T S NI SE AR 2 SRS T KT B E
LI, PEAE bk B oA 4l . 2012, 27(3) - 31-34.
ZHANG ] G.XU W J,CUI H P,et al. Aero- anion levels in
Citrus plantations[ J]. Journal of Northwest Forestry Univer-

sity,2012,27(3) :31-34. (in Chinese)

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

WA B R SE L SRR R AR bR T B TR K F -
VLH B i 3R I AR AR 2 Bl S 1 (). 74 6 Ak 2 B 2 41, 2009, 24
(3):177-180.

FENG L,HU X J,LUO H M.,et al. Environment assessment
and landscape planning of suburban forest park -a case study
of Yiling Forest Park, Yichang[]]. Journal of Northwest For-
estry University,2009,24(3) :177-180. (in Chinese)

N Ly e 3 o) e = AN e R W e 7 e A
RSN E ML P9l B4, 2013, 42(1) - 32-37.
ARAR B 008 L 2R AR SR TIT R gt Ml 45 B 2 R X s R Y
S LT ROMOlk A 24 4 B AR R, 2013, 37 (1) 2 18-
24.

ZHU C Y,JI P,LI S H. Effects of the different structure of
urban green belts on the air quality[ J]. Journal of Nanjing
Forestry University: Natural Science Edition,2013,37(1) ;18-
24. (in Chinese)

BAE AR A TR L AR A N TR ) 26 B 2t b s <SR R AL
REPEHT LT, 254, 2012,2(10) :42-45.

HU X S,LIU D X, HONG W, et al. Effect evaluation of air
negative ions in different types of green space in Fuzhou City
[J]. Journal of Agriculture,2012,2(10):42-45. (in Chinese)
E A FR A FE T A B TR A I T B A R
W R (], ARSI B4, 2013, 22(2) - 298-303.

WANG W,YU Z,JI F Q. Evaluation of air cleanness degree
of the urban environment based on negative air ion concentra-
tion[ J ]. Ecology and Environmental Sciences,2013,22(2);
298-303. (in Chinese)

T BSOS R B A B T R A A AR SR LT . Bk
PR} K224, 2013,31(1) :53-57.

WANG X F ,KANG W ]. On distribution regularity of air an-
ion in the university campus[J]. Journal of Shaanxi Universi-
ty of Science & Technology,2013,31(1):53-57. (in Chinese)
R, VTS B AL AL T I A R A IR A AP IE
B TR A ARELT . SR S5 A, 2012,37(8) :9-13.
ZHANG G.ZHOU L H.SUN F T,et al. Distribution characteris-
tics on urban indoor concentration of atmospheric positive and
negative ion in Northeastern China in winter[ ] ]. Environmental
Science and Management,2012,37(8) :9-13. (in Chinese)

FUUE . ETCE A/ 4 BN T 20 [l 2R 3t 3 32 25 AU T
ML P8 R MOl K 2 4%, 2011, 31(3) - 22-26.

WU M Z,WANG J Y.LI X W,ez al. Study on air negative i-
ons daily process and its correlation with environment in ur-
ban greenery patches in Zhengzhou City[J]. Journal of South-
west Forestry University,2011,31(3):22-26. (in Chinese)
R BEE. N AR A S00ES T B 8] 748 10 R AT
FELI]. g Mol B4, 2012, 32(4) :21-22, 40,

SREEE HROLA EBE S, R B oMo S50E TKCR
SE [T, ST BR 38 S 3 A 25, 2012,25(1) : 11-13.

ZHANG J F,CHEN G C,WANG Y.et al. Measurement on
air negative ions of coastal shelter forest in Shanghail J]. Ur-
ban Environment &. Urban Ecology,2012,25(1):11-13. (in

Chinese)



	1-80_部分30
	1-80_部分31
	1-80_部分32
	1-80_部分33
	1-80_部分34
	1-80_部分35

