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Collaborative impact of elevated CO, concentration and

temperature on potato yield and quality
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Abstract; In the semi-arid regions of Loess Plateau, OTC (open-top chamber) was used to study the collabo-
rative impact of increased CO, concentration and atmospheric warming on potato growth, yield, and quality from
2016 to 2017. The result showed that the net photosynthesis rate of leaves treated with elevated temperature and in-
creased CO, concentration was 36.3% higher than that of the leaves treated only with elevated temperature only,
and 34.7% higher than that of the control group from the inflorescence forming stage to the early stage of stem tuber
enlargement. The water use efficiency of leaves treated with warming and increased CO, concentration was 47.4%
distinctly higher than the control group and 43.4% higher leaves treated with only elevated temperature. The actual
yield and stem tuber protein content of potatoes treated with elevated temperature and CO, concentration were
12.9% and 37.0%, significantly higher than that of the control group and 59.7% and 6.3% higher than that of the
potatoes treated with only elevated temperature. The elevated temperature and CO, concentration did improve the
potato net photosynthesis rate, water use efficiency, organic substance accumulation, and the yield.

Keywords: potato yield ; quality ; climatic change; elevated CO, concentration; elevated temperature ; collabo-

rative influence
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Fig.1 Variation characteristics of potato plant height
under different treatments
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Fig.2  Variation characteristics of chlorophyll content

in potato leaves under different treatments
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Fig.3 Variation characteristics of net photosynthetic rate

of potato leaves under different treatments
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Fig.4 Variation characteristics of stomatal conductance

of potato leaves under different treatments
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Table 1  The potato yield structure of different treatments
fbam WRESRTE/ (g - #E7) B firf 25 RGN B bRy A
- Potato tube weight . Fresh stem weight Potato tube and Theoretical yield Actual production
Ireatment o Chip rate/% - . I o
/(g -+ plant™) /(g+m™) stem ratio /(g m™) /(kg - hm™)
IT 81.7¢ 1b 786.89b 0.84¢ 653.69¢ 5529.07¢
IT+IC 207.2a Ta 926.09a 1.16b 1168.03a 8830.21a
CK 133.8b 1b 658.51¢ 2.32a 978.09b 7820.08b

T AR PR FOR N [ A BRI 22 5 R (P<0.05) , T IR,

Note : Different letters mean significant difference between different treatments (P< 0.05) , the same below.

APDL B+ CO MR E T, e R A K &
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I ST NIAR PR S E AR e, T AR RN,
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T2 T AFRRRAL BT S E R =R ETRY

A R DL, B IR+ CO, MR E TR B B A b B (1T +
1C) FIRT AR (CK) Ay e 250K 23 2 B W8 5 T B 14 9
AEBE(IT) 5 IT+IC Ab P 25 88 1 o = T 1T b3,
M IT+IC AR ZE 2 1 o i T % R 37% , 2R
i IT+IC>1T>CK, HZEJE M & & M4l K C
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G R LAY, FEARPET
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(IT) ; 288k & B CK> IT+ICSIT ; B 254 & & IT+IC
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Table 2 Potato tuber nutrient content change

under different treatments

AbFE Treatment

E I F Nutrient
EIFYIR Nutrien T IT+IC CK

7K4> Moisture/ (g - 100g™") 75.6a  78.6a  78.4a
IR Protein/ (g - 100g7") 237a  2.52a  1.84b
HMIRERS Crude starch/% 17.32a  12.89¢ 14.63b

#eA: 2 Vitamin/ (mg - 100g™") 15.2a 8.7lc 13.9b
W JEHE Reducing sugar/ (g + 100g™") 0.10a 0.10a  0.10a
HMARM Crude fat/ % 0.04a 0.04a  0.05a

HMEF4E Crude fiber/ % 0.5a 0.6a 0.5a

£3 FRLETILREREIMETLEAE
Table 3 The potato tuber trace element content

under different treatments

AbHE Treatment

JGZ Element

T IT+IC CK
% Cadmium/ (mg - kg™') 0.0014c  0.0034a  0.0023b
# Iron/(mg - kg™!) 18.1¢ 22.7b 25.6a
4% Zine/(mg + kg™") 5.0ab 5.4a 4.0b
i Copper/(mg - kg™!) 2.1a 2.0a 2.1a

3 97 .
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