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Effects of elevated CO, concentration on growth dynamics,
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Abstract ; In the present study, the effects of elevated CO, concentration on growth dynamics, yield and qual-
ity of potato ‘ Xindaping’ were investigated based on the Open—Top Chamber ( OTC) experiment platform in
Dingxi, a typical semi—arid area. Two different CO, concentrations experiments (390 pmol « mol™" and 590 pmol -
mol™") were conducted. The results showed that under the elevated CO, concentration (590 wmol + mol™") , the
growth and development of potato were accelerated ,and the whole growth period was shortened by 3 days. The ele-
vated CO, concentration obviously promoted the increase of plant height, leaf area index, chlorophyll content, and

leaf water potential of potato. During the plant growth, the response value of aboveground dry matter production of
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potato to CO, concentration showed a trend from small to large, and then from large to small. The elevated CO, con-

centration promoted potato tuber yield in semi—arid area, accompanied by the increase of the number of tubers per

plant and the weight of tubers per plan. Under the elevated CO, concentration (590 wmol + mol™") , the nutrients in

potato tubers, such as moisture, protein, vitamin C, as well as trace elements such as iron, zinc and copper de-
creased by 3.43%, 11.78%, 13.09%, 25.58% , 31.94% and 9.76% respectively. However, the nutrients such as
crude starch, crude fat, crude fiber and reducing sugar increased by 10.56% , 240.00% , 14.28% and 106.38% re-

spectively.

Keywords: elevated CO, concentration; potato; growth dynamics; yield; quality; semi-arid area
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Table 1  Growth period of potato under different CO,
concentrations in semi-arid area
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Note ; Different letters indicate significant difference between the two

treatments on the same day (P<0.05). The same as below.
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Fig4 Effects of elevated CO, concentration on plant height of potato
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Fig.5  Effects of elevated CO, concentration

on leaf area index of potato



4 5k BLAE: CO, WRBEHE NI 52 X Ch R AR R Bl A S it i T SR 243
60 0390 kmol * mol 'CO, ﬂ% i ij%ﬁ%ﬁ%i ﬁ}ﬁz i gztlﬁ iy F}:

590 umol * mol 'CO,

07-01 07 11 07221 0—01 08-11 08-21 09-01 09-11 0921 09-30
H 1 Date(m-d)

B6 CO,REEBMMI{RENHFITFEESENFI

Fig.6  Effects of elevated CO, concentration

on leaf chlorophyll content of potato

—04 0390 umol * mol 'CO,
< a
S B 590 1 mol » mol ' CO,
£-08 » a

:._c, a

g b b

8-12

<

z
=

o
: d F-I ’_’-'
=
\_<‘

—2.0 - : :

07-01 07-18 08-05 08-27 09-11 09-21 09-30
H ] Date(m-d)

B 7 CO,KEEMx DRFI KB
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Table 2 Effects of elevated CO, concentration on yield and composition factors of potato
CO, Mk PR 3 255 SEELE AL e i TR E YR

L= YW

CO, concentration Number of main Total number Tuber weight Maximum potato

Stem weight/g

/(pmol + mol™") stems per plant of tubers per plant/g weight/g
390 110.52+91.40a 1.9+0.70a 3.6+1.02a 107.51+£36.24b 181.60+44.37h
590 124.05+88.44a 1.9+0.30a 4.4+1.69a 194.25+70.10a 233.60+38.17a
CO, MIE J 2 i 25 o WA BRIy i SRy
CO, concentration Rate of small Fresh stem weight Ratio of potato Theoretical yield Actual yield
/(wmol + mol™) potato/ % /(g-m?) to stem /(g+-m?) /(g+m™?)
390 1.45+0.02a 884.19+731.18a 1.06+0.54a 860.05+559.99a 773.12+22.40b
590 0.75+0.01a 1116.45+£795.93a 1.60+0.79a 1748.21+1491.26a 886.42+6.44a

T RS R FRER IR CO, WeBEAbBHR] 22 57 1. 3 (P<0.05) . Rl

Note: Different letters in the same column indicate significant difference between different CO, concentration treatments ( P<0.05). The same below.
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Table 3  Effects of elevated CO, concentration on quality of potato
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