N B H 274k Chinese Journal of Applied Entomology 2026, 63(3): 793-801. DOI: 10.7679/j.issn.2095-1353.2026.072

Zi81¢ Tullgren FiF3}59 3=
T ESMRI L RIEMN

HEMT OMEE K K HEET

CAbmtpll R 2= Rp 5 R R 2% B, db Rt 100083 )

i E [BM] HEWEREDS . 8EHURE R B L SR T R RS TIRE . AT
FEEFXFESE Tullgren Wik SA s AR . BB YIS 22 R, B P L 2 T8 B A 1K
AR LS s [ Ak ] it e 40 5 15 W OLRIR TRk HiEshd i sk 8 5%
4t Tullgren e} /385 H I BECR, RGN RILA X HEshm s sk, [E8R] (1)
SERPERE T, RS E B W AL (FEIRZ) 80% ). F /RPN 2) 75%, HIERAER{E;
(2) s EsiEE L, 40 WOLIME T, o g B ts e R s TREMLEE (P<0.05), i 15W
FUT o HLZRAREE (P>0.05); (3) MM, A A AR (FTRBESHESR) 15
BT E2ES (P>0.05); (4) WEZHISFRIELER, 405 15 W &0 F AR EE D558 4-6
AM12he [ €8] KA 15 WOLRIRAY R ML 2E B 0T e iR 0/ B RLRE AT IE T, 5 3R THEF AN T AR
LU S, G TR M A TR A A B AR AR A BT R .

KB WIS, MEZ; TR BERE, SRHRURR

Comparison of the performance of a simplified dry funnel for
extracting soil fauna to a Tullgren funnel

*% . . . *kk
GUO Ze-Yang CHONG Hai-Nan ZHANG Bing XIAO Hai-Jun
(School of Grassland Science, Beijing Forestry University, Beijing 100083, China)

Abstract [Aim] To assess whether a simplified, and significantly cheaper, soil fauna extraction device made from inverted
water bottles could be a viable alternative to the traditional Tullgren funnel, which has the disadvantages of high cost, bulky
size, heavy weight and complex assembly. [Methods] The performance of the simplified, lightweight soil fauna extraction
device was compared to that of the traditional Tullgren funnel under both 40 W and 15 W photothermal sources. [Results] (1) The
lightweight, simplified funnel was significantly (~80%) cheaper, ~75% lighter and smaller in volume, and much easier to
operate. (2) Although the Tullgren funnel extracted a significantly higher number of soil fauna under 40 W conditions (P <
0.05), there was no significant difference between tunnel types at 15 W (P > 0.05). (3) Furthermore, no statistical differences
(P > 0.05) were found in the numbers of the dominant soil fauna groups (mainly mites and collembolans) extracted from
grassland, farmland, or forest, soils. (4) The time intervals required for effective extraction were, 4-6 h (40 W) and 12 h (15 W).
[Conclusion] This study demonstrates that a lightweight, simplified soil fauna extraction device with a 15 W photothermal
source has similar performance to a traditional Tullgren funnel, while at the same time being significantly cheaper, lighter, and
easier to assemble and use. The simplified soil fauna extraction device is suitable for immediate on-site sample collection in
ecological field surveys, particularly in remote areas.
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Fig.1 Soil fauna funnel-based separation
A. Tullgren I3} ; B. Bfiifbims)-.
A. Tullgren funnel; B. Lightweight simplified funnel.
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Table 1 Cost, weight, and volume of traditional and lightweight simplified Tullgren devices

H A H AR5 H Tullgren =} LR C A TR
Items Components Tullgren funnel Lightweight simplified funnel
i Mesh screen 22.00 + 4.00 1.08 £0.31
YT Light bulb 1.12+0.27 1.12+0.27
JT4% Lamp wire 32.00 +0.00 32.00 +0.00
Y 4EH Collection bottle 0.32+0.06 0.32 +0.06
BEA A DA BB VR A 1% Angle iron 24.97 +3.89 0.84 +0.10
(u£) = F Triangular plate 3.19+1.42 433 +0.33
Accessory costs and total o 5 21 {
production cost (yuan/set) mmZZ Screws 3.66 +2.07 A7£0.17
P Shelf board 10.33 + 1.26
PVC % PVC pipe 2.13 +0.44
I3l Funnel 100.00 + 0.00
JEMfr Total price 201.74 + 11.83 41.86+1.05 *
1E 1 set 1.71 £0.08 0.434 £0.02 *
HH (kg) 625 6 sets 10.26 + 0.48 2.604 +0.11 *
Weight (kg)
18 E 18 sets 30.78 £ 1.44 7.812+£0.33 *
1E 1set 39304.00 =1 895.11 9970.50 +£433.50 *
AL (em®) *
3 6 & 6 sets 86 596.25 +£2915.97 42 194.00 + 804.54
Volume (cm”)
18 & 18 sets 239 704.00 + 5 814.38 119 530.40 £2 521.16 *

B LI EEbREZERTR (n=3)o *Fm Rl —AT1ER —48PR NAFAE B EE2E S (P <0.05, JISZHEAR (4G5 ). TRF.

Data are mean + SD (n = 3). * indicates significant differences within the same row for the same indicator (P < 0.05,

independent sample ¢-test). The same below.
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Table 2 Final temperatures and soil layer thicknesses of the traditional Tullgren funnel and the lightweight
simplified funnel under incandescent lamps of different power ratings

TJREREE (em)

THEREE (C)

FEIEIR (W) TR Soil layer thickness (cm) Soil sample temperature ('C)
e P T T
40 4¢ 1 Farmland 1.8+0.2 6.2+0.2* 51.9+0.1 61.1+0.4*
HHi Forest land 21403 63+02% 49.9+0.1 59.2+0.9 *
Hi b Grassland 25+0.2 6.4+0.1% 474+0.8 575+£1.0%*
15 4¢ 11 Farmland 20402 63+0.1* 52.5+0.1 61.2+1.7*
b Forest land 1.9+0.1 6.4+0.1* 53.4+0.1 61.6+ 1.4 *
i Grassland 21402 6.6+02* 48.8+2.3 57.1+2.0 %
- = Tullgrenj 3} Tullgren funnel
23 ITEFVHIBERE %% 3r uﬁéfﬁmﬁ%h Lightweight simplified funnel
Sy IR L 40 F1 15 W E ATV A AR 1 %Ll - oS
HERS 5y 5 3 Fn-E R P ROR L 25 b . P
HW], 7E40 W AT T, Tullgren I 3 24 h 5385 gé 1 T il
(1 -1 e 3 0 2 B TR AL S (P < ®E i
0.01); 78 15 W ST N AL 48 h, B Ay T4 %E 0
SRR ERE R P>005XH 28 4 i (W

2)s
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XoF [R) — A= 5% - 18 v S i 2 28 ) A g Bl e 2
5 (K 3: A-D), Z5REW, 7840 W HBLTG
PR, PRS0 AR B 5 s,
HF b A FHRAR AN [7] AL 43 5 A i 2 A
SRR R TR E2ZR (P>0.05), 7EMZE)T
I, i HIE 4 Tullgren Ji1- 76 5ot . A HRIARHE
o BRI ER O (72,67 £ 74.81),
(17.00 +10.54 ) F1 (12.00 +£2.65) k; fdif4#z
AT Al - 70 2 R FE AR s v £ 8 50 40 il
F(14.67 £11.72).(2.67 +2.52 )F1(5.33 £5.51)
Ko BRI B RFETTREZE S,

Power of photothermal source (W)

B2 mHEISBEREE 407
I5WARETYELENMEE
Fig. 2 Total number of soil fauna extracted using two
types of funnel extraction apparatuses under 40 and
15 W light-heat sources

40 W OLHIE T 4385 24 h, 15 W OEHAIE T 43 B 48 h *

FmEFNE (P<0.05, M HEAR L) , *»*KmE

S (P<0.01, TSR (K555 ), ns RIRZERA
B (P>0.05, JOZFEA (K% ). T EIF.

Separated for 24 h under a 40 W photothermal source, and

for 48 h under a 15 W photothermal source. * indicates

significant difference (P < 0.05, independent sample z-test),

** indicates extremely significant difference
(P <0.01, independent sample ¢-test), ns indicates no
significant difference (P > 0.05, independent sample ¢-test).
The same below.
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Fig.3 Numbers of mites and collembolans extracted by two types of funnel under 40 and
15 W incandescent lamps in three different habitats

A. 40 WOGHIRERZE ; B. 40 WHOLHIE 2.

25 C15 W OGEAEEESS; D. 15 W BRI RE 2,

A. 40 W photothermal source for mites; B. 40 W photothermal source for collembola;
C. 15 W photothermal source for mites; D. 15 W photothermal source for collembola.
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Fig. 4 Temporal variation in the number of grassland soil fauna extracted using two different types of Berlese funnels

A. 40 WOEERIE N B 5 B. 15 WOLIAIR T
A. 40 W photothermal source for soil fauna separation; B. 15 W photothermal source for soil fauna separation.
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