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Studies on the foraging function of Messor aciculants (F. Smith) on

plant seeds in desert steppe ecosystem of Ningxia, China

HE Da-Han', XIN Ming', CHANG You-De?, LI Qiu-Xia® (1. Agricuttural Coliege, Ningxia
University, Yongning, Ningxia 7501053 2. Institute of Zoology, Chinese Academy of Sciences, Beijing 100080; 3.
Shanzxi Normal University, Shaanxi, Xian 710062). Acta Ecologica Sinica,2003,23(6):1063~1070.

Abstract : Messor aciculatus (F. Smith) is a seed harvester dominant ant in the desert steppe ecosystem of
northwest China. The investigation and experiment site lay in the fixed sand hill grassland of Hongwei at
the Sha Po-tou Protected Region in Zhongwei County in Ningxia. We dug 6 colonies of ants among which
there were 600 ant workers fed on 30 kinds of plant seeds, among which 22 kinds were harvested and fed
by the ant workers in the artificial raising experiment. Six dominant seeds were found in natural nest of
Messor aciculatus, including Setaria viridis, Salsola collina, Bassia dasyphylla, Euphobia humifuse,
Salsola ruthaeoides, Scorzonera divaricata. Setaria viridis and Salsola collina were dominant in number

and weight in total preservation. The seed size is 1. 20~ 2. 50mm with edges and corners. They may be
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easy to be carried and foraged. The seed amount in nest was increased with the increasing of workers and
queens’ numbers. The amount of seeds in the nest was increased with the numbers of workers and greens.
The number of storage seeds varied according to the depth of the nest. The germination rate of seeds could
be reduced remarkably by the storage of Messor aciculatus, especially for some annual plant seeds with
small quality. The deeper the storage depth, the lower the germination rate.

Under the natural condition, the kinds and quantities of seeds are correlative with the varieties and
distribution of seeds within the area of 8m surrounding the nest. The number of preferred seeds accounted
for 50 percent of the total number of preferred seeds in the soil seed bank. The effect of the forage on the
density of seeds in the soil seed bank was different with the different kinds of plants, especially, the
distribution of preferred seeds. which further effected the composition and space distribution of plant
community. The main effect is the farther distance from the nest, the higher the numbers of Setaria
viridis, Salsola collina.
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function
:1000-0933(2003)06-1063-08 :Q958,Q968 (A
1) tu o
996~26% 10096, . B
- T , 5~10 U,
, s (.61, 1 5mm
B, 2m~12m , ,
) 7 o
fi~10]
Messor aciculatus (F. Smith) o . )
, 13:15] - Haseguwa
e . 1996~2002
, s o
1
1.1
, 37°28', 104°57",
s N 5 9.6C, 186mm, 3000mm .
. . 2~3mm, . 2%~3%.
N Caragana korshinskaii . Artemisia ordosica ;1
Artemisia sphaerocephala . Salsola collina . Bassia dasyphylla. Euphobia
humifusa . Echinopis latifolius. Acroptilon repens. Setaria viridis. Chloris
virgata. Allium mogolicum Scorzonera divaricata. FEuscata chinesis .
Salsola ruthaeoides Eragrostis poaeoides Cleistogenes sqarrosa-
Stipa breciflora. Leymus secalinus . Agropyron cristatum Pennisetum centrasiatocum
50% ~60% .
1.2
1.2.1 4~10 ) s . o
s 4 , = 1m.5m.10m , ImXIm

L ) 1, s ¢ Do



6 1065
1 ,  5~30cm,30~50cm,50~80cm, (>>80cm) s s
. N s o 0. 5mm s
, 5 10«
) N s , o
s 18. 5cm X 18. 5em X 2em ) s 20
, 0. Smm s s s s
1.2.2 s (50cm) X (50cm) X (5~10cm);
(30cm) X (5~8cm) X  (30cm,50cm,100cm), , s
s D=3~5cm s s o
( 5~10 100~150 ,2~3 , 34 ), o 1
s 2 o
N s 10cm X 10cm X 5ecm s ,  D=3cm
o , )3
1.2.3 s , D=
9cm ’ , s (20~25C) . 1,
, 1 ,
2.1
. . 20%
1 o s 30 s =30 14 ,10~30
4 ,1~10 4 8 ( : O Vicia sativa. Alathaea rosea. Stipa
grandis . Potentilla nudicaulis. Artemisia frigida. Agropyron cristatum .
Elymus natans. Abutilon theophrasti) .
30 s s N N o
2.2
2.2.1 2 o , 10
6 N N N . \ s 0.8~2.2g/ o
, 2343.34  (2.89¢)/100 ,1218. 55
(1. 41g)/ . s 10
, : Y y = — 4.7135 + 0.02922x y (=
0. 9571 .7 > 1y = 0.950,p < 0.05) ,
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Table 1 Seeds numbers are harvested by M. aciculatus in the artificial experiment

Feature character of seeds Foraging
Num. of S bers of
Species of Colonies &. (G um. o torage numbers o
~xperimental seeds individuals experiment X amount seed a day
Cxperimental seecs ‘ seed a day  Sjze (mm) ieatu:e Lify form of seed
aracter
characte Colony Individual
Chenopodim - 1 .
glaucum 600/6 100 1.0X0.75 Spheroid Annual 117 39 0. 260
Lepidium 1
) . ). B ). &
apetalum 600/6 100 1.5x0.8 Rectangular  Annual 162 o 0. 360
Euphobia ’ 1
humi fusa 600/6 100 1.2X0.7 ® Annual 300 100 0.667
00 00 . . ' . 0.
Lolium perenne 600/6 ! 28511 @ Perennation 123 i 273
. 600/6 100 1.5X0.6 P . 123 41 0.273
Poa pratensis ©)] Perennation
Olgaea . 1
00 00 .0 .0 dl 0. 040
leucophylla 600/6 ! 8.0l Spindle Annual 18 6 4
Puccnellia
. 600/6 100 2.5X0.6 . 141 47 0.313
distans Ovate Perennation
Cephalanoplos ¢, /6 100 4.0%1.0 . . 141 47 0.313
segetum D Perennation
W
Setaria viridis 600/6 100 2.0X1.0 1 267 89 0.593
Ovate Annual
Astragalus N .
600/6 100 2.0X1.2 = . 69 23 0.153
adsurgens 6)) Perennation
Festaca 600/6 100 4.5%x1.0 A 12 14 0.093
elata © Perennation
Plantago -
depressa 600/6 100 1. 360.5 Ellipse Perennation 150 50 0.333
 Echinochloa 600/6 100 3.0X2.0 Ovate 1 42 14 0.093
crusgalli Annual
Stipa 600/6 100 5.0X1.0 300 100 0.667
bungeana Lanceolate  Perennation
. Hibiscus 600/6 100 3.5% 2.0 ) 1 15 5 0.033
trionum Reniform Annual
Salsola . 1
collina 600/6 100 2.0X2.0 @ Annual 300 100 0.667
Bassia s 1
dasyphylla 600/6 100 2.0X1.6 ® Annual 129 43 0. 287
) o s 1
Chloris virgata 600/6 100 3.0X1.5 ©® Annual 138 46 0. 307
Eragrostis 600/6 100 9.0%0.2 ! 99 33 0. 220
poaeoides ’ ’ s Annual ’
, @
Salsola s , 1 . .
ruthaeoides 600/6 100 4.0X4.0 @ Annual 39 13 0. 087
Tortulaca 1
eracea 600/6 100 LOXLO o P 12 4 0.027
* days of experiment:3d; (DOvate with three ribs;@Rectangular and round with deplanate; 3)Atractoid

with three ribs; @WEllipse or Ovate-oblong with deplanate; G)Oboval with bilateral deplanate;©) Lanceolate with rib; (@)

Oboval with deplanate ; ®Starlike with deplanate ;@) Atractoid with two ribs ; (0Spilelet for experiment with deplanate and

long ; (DCotyloideus with rib and deplanate
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(0~ 56g)/ H [l 1
s ) . 172.09  (0.25g)/100 ,89.49  (0.13g)/ ;
238.82  (0.19g)/100 ,124.19  (0.097g)/ . s
, , , 60.51  (0.13g)/100 ,31.47
(0. 06g)/ .
2
Table 2 Species and numbers, proportion of seed preserved by M. aciculatus in natural nest
(G CZD)
No of stored seed Component rate of seeds . (%:)
Species of seed No of nest Weight of a
thousand seeds
Max. Min. Verged Individual Weight
S. viridis(SV) 10 8053 2413 5664. 6 51.63 43.12 1.03
S. collina (SC) 10 6456 2268 3096 28.22 37.13 1.62
B. dasyphylla(BD) 10 1676 346 1117.7 10.19 6.43 0.78
E. humifusa (EH) 10 2046 201 805. 4 7.34 8.73 1.47
S. divaricata(SD) 10 21 0 3.8 0. 04 —
S. ruthenica(SR) 10 645 0 283.2 2.58 4.59 2.2
2.2.2
? 70
120cm s 4 60
2 50
(1~29cm) 29.6%, 40
£ 30
20.38% 20.9%, ;‘-_m
58.72% (30~49cm) 18.7%., E“’ L
1] = = | B
16.69%, 5.51%, 28.9%, FTHR SV 5C B EH SR
_ #F Seed
26.37% , 22.58% s (50~79cm)
37.2%, 27.68%, 62.17%, .
0 . .
10. 1% ’ (>80cm) Fig. 1 Proportion of seeds in natural nest
14.5% 66.34% , 33.66% , o
1.2~2.5mm s 1.2~2.7mm R
3
Table 3 Character and storage pattern of seeds preserved by Messor aciculatus
. 5 . Storage Storage .
Species of seed Num. of nest Seed size(mm) Mix pattern Rot number
pattern character
S. viridis(SV) 10 1.0X2.0 Seed \" SV+EH 0
S. collina (SC) 10 2.0X2.0 Fruit © SC+BD 2
B. dasyphlla(BD) 10 1.6X1.6 Seed 2 SC+BD 0
E. humifusa(EH) 10 0.7X%0.8 Seed o SV+EH 0
S. divaricata(SD) 10 1.2X1.4 Seed L SV+EH 0
S. ruthaeoides(SR) 10 4.0X4.0 Fruit @ — 0
(DConcentration and trimness; @2Dispersion
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0.05); , , 51.10%, (2*=
24.56=>x%5,(1)=6.63,p<0.01); 32%, 69% .
(2 =16.42<x%.,,(1)=6.63,p>0.01); 2 s ,
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Fig. 4 Species and individuals of plants at the distance
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6 1069
4 .
Table 4 Species and density, distribution of plants and it’s seed production in the investigative site
Density
and distribution of plants Seed production
Plant species Num. of ( ( )/m?) Evenness Num. of per / Seeds . fm? )
plots Density index plant of per plant  Seeds per m”
S. wviridis 20 0. 82 0. 689 10 151 124
S. collina 20 7.18 1. 331 10 127 912
B. dasyphylla 20 1.18 10. 97 10 124 146
S. divaricata 20 1. 09 2.283 10 45 4
S. ruthenica 20 7.65 14. 63 10 169. 8 1299
E. humifusa 20 3. 27 6. 789 10 335 1097
T. terrestris 20 0. 36 2.35 — — —
Kochia scoperia 20 0. 36 2.35 — — —
A. sphaerocephala 20 3. 36 8. 934 — — —
A. hamala 20 0.09 1.101
A. cristatum 20 2. 36 0. 669 — — —
P. centrasiaticum 20 2.55 8.2 — — —
S. breviflora 20 0.18 0.9 — — —
P. harmala 20 0.27 1.533
Cuscuta chinensis 20 2.09 10. 57 — — —
. . el q~11 ,
16.85% 5 78.26% s 52.91%;
27.74% 5 2.81%; 3.46%., s
79.56% . 16.73% . 89.62% . 31.49%;
3.49%, s ,
3
° s s s
1 . s N o
s s s s
s N
1 o S. viridis., B.
dasyphylla, S. ruthenica. C. glaucum, S. collina. T. oleracea . E.
humifusa. S. breviflora. E dahuricus. S. mongolica S. divaricata.
Cephalanoplos setosum . Poa cpp. 10 s 1
o Poccinllia distans . L. apetalum . F. elata.
C. segetum, L. perenne. S. bungeana 20 o
( <2.50mm), N N ;
N ; o
s Whitford™  Briese!"]
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N 8m R ,
6 R
50% . .
s 2343.34  (2.89g)/100 s
1218.55  (1.41g)/ .
Y, y = — 4.7135 + 0.02922x y (= 0.9571.7 > 744 = 0.950,p < 0.05)
b b A 3
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