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Effects of elevated atmospheric CO, concentrations on population dynamics of the

wheat aphid. Rhopalosiphum padi (1.)
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Abstract: Effects of atmospheric CO, concentrations (350, 550 and 700 ul/L) and soil water levels (40% . 60% and
80% field water capacitiess FWC) on the population dynamics of the wheat aphids Rhopalosiphum padi (1. ) feeding on
spring wheat were examined in open-topped field chambers. Results showed that: (1) Aphid density increased signifi-
cantly with rising atmospheric €0, concentrations. the highest density occurring on wheat grown at 700 ul/L €O, and
60% FWC treatment; (2 Atmospheric CO, concentration and soil water level had significant effects on chemical compo-
nents in the wheat foliage: water. soluble proteins, soluble carbohydrates, starch and tannin increased with the rising at-
mospheric CO, and FWC. Content of DIMBOA (2. 4-dihydroxy-7-methoxy-1, 4-benzoxazin-3-one) increased as atmo-
spherie the CO, concentration rose with the lowest DIMBOA econtent oceurring in the 60% FWC treatment: (3) Aphid
density was positively correlated with the contents of water. soluble proteins- soluble carhohydrates and starch» and nega-
tively correlated with the contents of DIMBOA and tannin: in foliage of treated wheat. These results suggest that aphid
populations will grow more rapidly in future climate conditions, especially in semiarid areas since increasing €0, and
changes in soil moisture will alter the chemical composition of host plants.
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Fig. 1 Effects of CO, concentration and soil water content

on population dynamics of B. padi
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Table 1 Effects of CO, concentration and soil water content on chemical components in the foliage of

spring wheat. Triticum aestivum

D

Oy RE  CO concentration (pl/L)

Conmonents 700

350 330

s0%® 60%2 H09®

60 % 40 % % 0% 40 %

&K E water content

878.0+£2.0a866.3+£6.5ab833.3+£8.1¢ B00.7x0.7b 846.1+6.1¢ B06.67+1.7 dB57.1+7.8bc 837.226.0¢c 7M.6x38e

T ERD M soluble proteins 57.7:1.0a 39.5:0.9a 53.120.5¢ 5.8:0.6b 47.3:x02d 41.2:08f 51.8+08c¢ 43.1:02e¢ 40.1+0.31%
ATHE PR soluble carhohydrates 31.0:0.3a 26.1x04c 20.8:0.8f 283:0.9b 24.8:0.44d 18.7£0.5g 22.6x03e 164x0.2h 16.6x0.4h

TEW starch
THEF cellulose
BT tannins
T A7 DIMBOAD

86.2+2.2a 79.8x2.1b 786+2.5b 83.8:+1.8ab 78B8x1.8b 61.7+1.9¢ T5.0x1.8b 55.8+1.3d 51.3xl4de
16.5+04¢ 24.220.7a 254x2006a 15.720.2d 21.0+04b 21.8+02b 11.5+03e 14.320.9d 208x1.1b
4.8£003a 43£002d 3.7:005g 4.7x007a 45:0.08¢ 442006d 48:003b 4.1+£0.08e 3.9:0.0f
4.4+£0.05b 3.6200Mc¢ 45:0Mb 4.4x£004b 43:008b 57:0Ma 44:002b 43+0.05b 5.6x005a

» FREENFE+ S, A—iTRESF AR FERFRERE SR EZAKT Dam presented are means + 30 and those in the same column followed by dif-

ferent letters are significantly different (P < 0.05)

D M A IEERGSBUERR/ AP TERR  Contents of chemical components in foliage are presented as mg/ g dry weight; 2V H AR B field water capacity; @2, 4-

WET-HE, 48RBFER 2, 4-dihydwoxy-T-methoxy-1, 4-henzoxazin-3-one

F2 “EEBRENLERKSHEEATRASGERNSFEE SNEHREFRSHXR
Table 2 Relationship between aphid densities and change in chemical components of wheat foliage induced

by increased CO, concentrations and soil water content

e 33575 [EINEE=S
Chemical components Model r P
K4 water content y =0.6683x — 525.27 0.72 <0.03
AIYEIEE B soluble proteins y =2.4963x — §7.09 0.70 <0.05
A MR soluble carbohydrates y =3.7496x —48.21 0.75 <0.03
TEH starch y=1.3719x — 61.88 0.68 <0.05
HFEF cdlulose y =1.3105x + 12.41 0.24 >0.05
FLT* tanning y =24.4691x — 69.97 0.39 »0.03
T 77 DIMBOA y= - 28.6562x + 168.12 ~0.74 <0.03

#* = FRER (BHRNECIFRED, = EESERS ¥ = aphid density Crumber of aphids per plant), x = chemical components in foliage
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