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Effect of Drought Stress on Crop Development,
Growth and Chlorophyll Fluorescence in Five
Potato Clones
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Introduction

Potato production worldwide is frequently affected by

Conclusions

B Genotypic growth and yield performance under drought

water scarcity, a situation that highly constrains crop
yields, as potato is known for its susceptibility to

stress strongly depended on the development stage
when the water was withheld

drought stress. The ongoing climate change will entail B Drought occuring during tuber initiation reduced
increasing temperatures and further restrain seasonal partitioning of assimilates to tubers
water availability. Therefore it is important to examine B Mild drought during late development stages increased
drought resistance traits to sustain potato production. tuber yield
The aim of t.h's SFUdy was to investigate the effects of B Drought increased PS Il quantum vyield independent of
drought during different development stages on plant development stage
growth and tuber production in 5 potato clones.
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Stress severity index Stress severity index Stress severity index

Early mild drought decreased, late mild drought
increased tuber yield across genotypes

Early mild drought increased, late mild drought
strongly decreased leaf chlorophyll concentration

Drought quickly reduced LAI. Late drought had
the fastest and strongest effect on LAI

Early mild drought reduced tuber initiation, late
mild drought promoted sink strength of the

Early mild drought reduced leaf expansion, late
mild drought promoted fast leaf senescense

Early mild drought reduced the source for sink
formation, late mild drought promoted

tubers carbohydrate re-partitioning to tubers
Phenological Development Chlorophyll Fluorescence
Above-ground Biomass
EARLY MATURING GENOTYPE LATE MATURING GENOTYPE 0.88
g340 1 ‘5340 0.86
= S
§300 o m 2300 0.84 -
“ ] .

8280 3 P —
e 1 : 0s2
K bt Iy
820 - a | rowm g0 ~7 £ 08
£220 - e e £220 3

200 8080 __ Canopydeath 200 o ° § ) L 0.78 -

50 60 70 80 90 100 110 50 60 70 80 90 100 110 r 4
Days after Planting Days after Planting 0.76 L
Tubers and Stolons 0.74 + -m-Control
© Early Drought
190 - .. 190 :
100 . e . » 170 0.72 @ Intermediate Drought
S150 a £150 i -e-Late Drought
3130 - 3130 / 0.7 i i i
810 o S S 2110 s o 54 64 74 84 94 104
T 90 o T 9 Days after Planting
70 - o Late Oroughe g 70 - / . .
S 5 | Tuberation_strt S50 and o Drought stress increased quantum yield of PS Il (Fv/Fm) after dark
2 2 . . . .
£ ig == £ ig 1T a1 adaption in all genotypes particularly during later development stages
50 60 70 80 90 100 110 50 60 70 80 90 100 110 e . . .
Days after Planting Days after Planting Drought conditions probably lead to an increase in photosynthetic

Phenological development was hastened by drought in early maturing and delayed efﬁaency in the young, f“”_y developed leaves under stress Fomblned
in late maturing varieties with smaller leaf area and increased chlorophyll concentration
Broken lines indicate fully watered conditions and solid lines drought treatments. Colored horizontal lines
represent start of principal growth stages

Materials and Methods

In a field experiment, conducted in 2013 in the coastal arid region in southern Peru, five contrasting potato genotypes (varying for earliness) were subjected to 4
different irrigation treatments (i.e. fully watered throughout, until 54 days after planting (DAP), 67 DAP, and 80 DAP respectively) in a “split-split plot” design .
Phenological observations and destructive samplings for above and below-ground biomass determination were conducted 6, 16 and 26 days after withholding
irrigation in each treatment. Further, chlorophyll fluorescence, SPAD and LAl measurements were taken regularly during the drying cycles. A stress severity index
(5S1) was developed relating the soil water deficit to the treatments and the genotypes relative to fully watered conditions,

an (e((FCadi—xadj)/FCad))_q)
d=0

Q Bundesministernim fiir
wertschafticha Zusammenarbed
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where SSI = oD

(d= days after withholding irrigation; FC= field capacity; x= profile soil water content; adj= adjusted values (only plant available soil water)).



