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Analysis on the composition, distribution and potential hazard of allergenic pollen
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Abstract; Airborne allergenic pollen can cause pollinosis and aggravate every year through repeated exposure in the pollen
seasons, endangering human health and even life in severe cases. Allergenic pollen plants have been widely introduced and
cultivated in cities, leading to a sharp increase in the number of urban pollinosis patients. In this study, based on the
investigation data of 600 plots in the built-up area of Shenzhen as a case study, the species composition and the
spatiotemporal distribution of allergenic pollen plants were analyzed, and the potential allergenic hazard with its distribution
characteristics was evaluated by constructing calculation formulas of pollen concentration and pollen allergenic potential. The
results showed that; (D In the built-up area of Shenzhen, a total of 186 species of allergenic pollen plants from 46 families

and 92 genera were recorded. Among the allergenic pollen plant species, 43.37% were alien species, with 81.00% of them
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originated from America, Asia, and Oceania. The number of allergenic pollen plant species was highest in park green
space, up to 126. Allergenic levels were mainly graded [, covering 154 species. @ The peak bloom stages of allergenic
pollen plants were spring and summer, with flowering species accounted for 65.02% of the annual total. The peak month
appeared in August, concerning 92 flowering species. &) August had the highest potential value of pollen concentrations,
accounting for 12.13% of the annual year total. The contribution of Leguminosae and Poaceae were relatively high,
respectively, accounting for 40.86% and 64.13% of the arbors and the herbs totals. The values in the Longgang District
were relatively high in all seasons, reaching 26.06%-29.42% of respectively seasonal total. @) The allergenic hazard levels
in all plots were not high in winter and spring, but some plots reached second-level severe in summer and autumn. The
hazard levels of investigated plots in the Luohu District were relatively low throughout the year. In contrast, those of
investigated plots in the Guangming District were relatively high in spring, summer, and autumn. The high-hazard-level
plots mainly appeared in the subsidiary green space and park green space. 3 Results of scenario-simulation for allergenic
pollen plants prevention and control measures showed that the effect of removing major allergenic pollen plant species might
be better than that of reducing the pollen concentrations of all allergenic pollen plant species. This study provides a
reference for the management, planning, and maintenance of urban allergenic pollen plants, and the research and solution

of urban pollen allergenic problems.
Key Words: Allergenic pollen plants; potential hazard; species composition; species distribution; urban plants
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Table 1 Standards for the allergenic level of allergenic pollen plants

BHGER FhrE ARARIPIAER/ (BL/1000mm? ) BARIYIAER/ (BL/1000mm? )
Sensitization level Sensitization Woody pollen Herbaceous pollen
I Lz} s <150 <150
Il T 150—600 150—400
I HE =600 =400
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Table 2 Standards for classification of hazard levels of allergenic pollen plants in plots

FEHLIG 5 R AR BT IEE FHR FA AR BB 16 E F 5

The hazard levels of the plots The hazard levels of allergenic pollen woody plants The hazard levels of allergenic pollen herbs
TG Severe 11 gty il

—YHE Severe | WA L

T E Moderate 11 W i

— R EE Moderate 1 A B AA Ny

B Mild R L5l
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Table 3 The distribution of allergenic pollen plants in the administrative districts of Shenzhen

ATHIX. T AL R PEAE R b b . d
Administrative districts Area/km? Green coverage ratio/%  The number of plots
X 187.47 50.03 87 100 8 140 75
HHX 74.99 41.00 16 100 10 167 76
i H X 78.66 43.00 46 98 8 155 74
B IX 78.75 64.60 39 100 9 248 41
Je i X 388.21 50.56 149 93 7 131 2
FLX 168 57 47 100 9 118 129
LI X 156 53 36 97 7 236 124
Jetex. 175.6 42.91 70 79 5 103 64
G X 397 47 91 90 6 104 58
KM Hr X 294.18 / 10 100 9 235 129

a IURAEH BUBAE YA IR (% ) |, ZAE Y BUBAEYRE M 5 SR AR Y U B 3R b b o d 2R HIAS PR A A ML - 208, JC b b AR 44 b
B, AR T HE R AR EL s o AUSRSFIIRREL, AR SOOI R O RRE o PSRRI 3908, S A6 M0 B BIORT A AR ) ) A58 1) 22 R
HORAATHIX AR RO . 4517 X S0 35 Bk 1 QR 2020 48 B R & FF AL & R RE A 17,

3.2 RIITT AR X AR SO ) 1 AE A A

DRI T 22 B DX A0 SO ) (0 BR A N B L 2 3/ R 2 Ae A ) 248 B e R B 65.02% ., i
WEE I IRTE 8 A ,92 P M BUBUEMIFEIZ H FHAE  iA 248 BT FFAEFI Y 13.69% (] 2) , (HAS[A] A 1% BT )
HRAE AN [A], A6k BT AR AR R 35 22 R AR A B L ) 16.67% , 35 B2 LU 12.50% ; IF7E 4 A ik 2 i
W | R RPBORN 55 B LU Y 16.53% 17.80%F1 17.48% ., LMy EUEA MY BN EEE S FEEIT
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Fig.1 The distribution map of allergenic pollen plants species in Shenzhen
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JEW T
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B2 BEFRUEHEHEVEHIHE
Fig.2 Flowering periods distribution of allergenic pollen plants

for various life forms
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Rubrum’ ) HA FERI ELAER R E T 0 v ORI, AEA VR BE W ) O RE L3 (B3 351 20 24 40 7/ 1000mm” (61 i/
1000mm* 501 #7/1000mm* 248 %7./1000mm’ F1 76 #7./1000mm” ,
3.4 TRYITT AR DX AE Ry SO 4 b 1) 18 3 S5 U 25 43 A1

BN 2807 B X By SO YA b, 775 2 P 2= A0 My BUUE 5 5 A, R 0 A b 7 S Rk 2238
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Fig.3 Allergenic risk map of allergenic pollen plants in each season
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Fig.4 The distribution map of hazard levels for allergenic pollen plant plots in each season
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G T 5 TR DL R R 24 20 A — G0 S T REALRE ML A T SO R D AR I S, AU b B
IS R MR hm Y, T8 A R R RS B Bk ( Syzygium
campanulatum ) % , G5 FFRW iR O W 5T, M1t J Bk 3 R IR T 1 B i B R BURAE Y, 45 FE M
HIAER BURfE T SE I I B R %, Horp 94.23% 11 IV U FAEMLIE R 1 9%,5.77% W9 IV RSfEEREHLFE N 11 9%,
T 54.55% )V RS FEREHRE R 1 9,45.45% ) V RIEFEREHBE D T (£ 4) . HRK, PR =T,
A 1 22 R AR AE AT e VS o i (R AE R SRR ), 45 R b S B A R B B LU AR RO R @ T W i
PRI, 7 A SRR B 4 SE B P, PT 255 2 SRR TR RE ) (0 SO e Rk 0 50, T AT DL, 25 Bk E B4R A 3
SRR RIS K A A BB , 1T 8 B A e b 7 b 1 it 2R AU A A6 0 SBCRECAL 40 10 A0 40 Yk 5 8 1 o B R
REfEHE SR
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Table 4 Proportions of plots with different predicted hazard levels after prevention control for high-hazard level plots

Ji e A 478 J 0 18 55 2 4% {:3-A0) HHO {3-16) HE®
Original hazard levels Current hazard levels scenarioD/ % scenario@/ % scenario@)/ % scenario@/ %
v I 32.69 65.38 94.23 0
1 34.31 34.62 5.77 50.00
1 0 0 0 1.92
v 25.00 0 0 48.08
v I 0 27.27 54.55 0
1 0 54.55 45.45 0
il 0 0 0 27.27
v 81.81 18.18 0 36.36
v 18.18 0 0 36.36

TR R AL S T 148 — S b BEAE R BUBUE 37, T 468 — b AR SO T IV 8 — RE B ALY BUUa 3, V 48 Rl R B e
Fo RO .Q G5 LR i FEAE BB YR L 1 A 2 B0 3 FEM v B T 1 doe i B AL BORRAY 5 5 S M 1 1 EE I , L4 Fh A
R RSO ) B AL R TR PO T B AR — 2

4 itig

H T, A28 T G ) AV 2 R K C AR 0 7 H, A i e A8 7 BN B b, 7E B A K 51 16.4%
BRFH15.1% , HAR 12.5% , F[MA 14.5% ) FREVF 2L TR TS YR (HAf —2ei X E 283k
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J2 A AR RRECVE R0 B B B 3Pl 2R T R Ak Y AR AR AR s B DR it e . BRI AE
WA B AE I TE 5—9 7, 5 BLAE SN TR I T 308 I 1A el 0 4 0 1 180 A 5 R — 300 76 et B T
Fi7AE Ry 2t BECRE ()R,
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( Cupressaceae) & J& W0JE (Amaranthus ) AW JE ( Casuarina ) ZFFRHE IR, FoHN, KIE L8
BUBAR D) I RAEY) , G0 A IREAEAE . AR [T R o IO T A ) (8 AE Ry BV A 3 St DR 45
HIHALHE L X T e AL R DIRETT SR ALK SUBAE B , Bl 40 35 3% R ( Rosaceae ) I 5B — LU ULAEAE D) ,
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WEAVER LR IMATIRE D FR, NIT X I3  HUEL, ASIF S0 8 BB AL A5 91 20 T 33— 2 0 A, AN
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ARAEME ) 53 590 XoF AR A FIRE AR G ) 46 49 W BV ) DTk K, I8 3] 40.86% Fl 64.13% , 15590 B R |
AR BRI AR R R B AR HAG RV BEVE T 8 AR o AT B0 DX A6 0 BSOSO A b ) Ay 35 B A 3 5
9, A LU B IX AR B, & A BUBG F S9N B IR A b 5 56.76%—94.12% ; B AR L)
JCH X AR, b B 2Rk — R fa F AR 5301 17 9.09% F1 5.88% , Fk 253k — 24 7 B FN— 0 L 1Y
FEHL S50 7 5.17%F1 42.86% A6 Hy SRS 1256 it 175 e B 40L 285 SR Wl s | 25 B3 32 B A6 K SSORBORE 4 b 24 L 3 i 4%
BE IR T B AT BT A0 A0 B A () AR VR B8 T B A 30, AR ST 9% D7 vk A 45 SR X 3k i A o SRR 4 ol
FRE I 23 oA IBTEREF VAL e FENESEEA —ESHEE L,
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