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Organ biomass and resource allocation in response to drought stress in Jerusalem

artichoke
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Abstract; This study aimed to study the effects of drought on biomass and its distribution in a crop of Jerusalem artichoke
(JA) under different irrigation gradients and to provide a reference for cultivation and management of the crop in arid area.
Drought decreased the organ biomass of both red skin JA and white skin JA . The total biomass, aboveground biomass, and
underground biomass under 50% irrigation were significantly greater than those under 10%, 20%, 30%, and 40%
irrigation, respectively. The root/ shoot ratio of the red skin variety showed a increase tendency with decreases in the
irrigation levels, while the white skin variety showed an “up-down-up” pattern. For red skin JA, the root contribution to
biomass increased gradually with decreases in irrigation levels, indicating a gradual reduction in leaf, tuber, stem, and
petiole contributions. For white skin JA, the contributions of tuber and flower decreased gradually with decreases in

irrigation levels, while the contributions of other organs did not display a regular pattern upon changes in irrigation.
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Fig.1 Effects of irrigation on biomass of Jerusalem Artichoke
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Table 1 Effects of different irrigation water treatment on the biomass of Jerusalem artichoke

H % Root Z5FF Stem it H Leaf
B2 RS 10% 31.19+7.14 ¢ 10.02+2.40 d 15.05+2.41 ¢
White Jerusalem artichoke 20% 24.17£6.44 ¢ 11.44x1.48 d 20.57+3.57 ¢*
30% 30.53+12.81 ¢ 39.63+10.45 b* 14.60£4.73 ¢
40% 112.79+24.81 b* 27.32+2.08 ¢ 37.01£6.46 b*
50% 204.38+25.49 a* 135.65+9.09 a 111.80£6.77 a*
AN S 10% 74.74+19.96 b * 7.42+1.74 ¢ 5.79+1.22 ¢
Red Jerusalem artichoke 20% 61.96£9.43 b* 14.62£0.47 ¢ 3.96+1.02 ¢
30% 60.82+9.46 b * 21.21%2.14 be 8.05+0.56 ¢
40% 77.62+16.93 b 63.70+13.16 b 25.04+3.10 b
50% 133.13£8.55 a 105.08+18.90 a 65.61+10.67 a
4%/ Petiole £/ Flower 25/ Tuber
E)-Z RS 10% 4.69+0.56 ¢ * — —
White Jerusalem artichoke 20% 4.09+0.12 ¢~ — —
30% 4.12£130 ¢” 0.67+0.95 b 3.60+5.10 ¢
40% 11.40+0.25 b * 2.93+0.82 b 10.16£2.58 b
50% 14.18£1.33 a* 23.70+4.23 a 69.69+13.30 a
AN RS 10% 0.88+0.10 b 1.60+0.51 ¢ —
Red Jerusalem artichoke 20% 0.86+0.14 b 1.81+£0.62 ¢ —
30% 0.74+0.38 b 1.36+1.08 ¢ 19.79+14.07 ¢*
40% 2.41£1.03 b 11.90£1.80 b* 86.12+9.73 b*
50% 11.40£2.05 a 29.44+5.68 a* 172.70+44.69 a *
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Table 2 Effects of different irrigation water treatment on material distribution of Jerusalem artichoke
2R TRk BN Mok
Root contribution rate Stem contribution rate Leaf contribution rate
EVZIES 10% 50.75=9.01 ab 16.80+5.12 he 24.68+3.42 b*
White Jerusalem artichoke 20% 39.36+5.41 be 19.69+5.08 be 34.02+1.74 a*
30% 34.36+16.02 ¢ 41.89+£6.52 a " 15.40+3.70 ¢~
40% 55.29+5.42 a* 13.72+1.44 ¢ 18.37+1.88 ¢
50% 36.50+3.88 he 24.27+1.57 b 19.98+0.56 ¢ *
AN IR 10% 81.71+4.16 a* 8.49+1.96 b 6.70=1.69 b
Red Jerusalem artichoke 20% 74.08+4.07 a* 17.73+£1.69 a 491+1.59 b
30% 54.92+6.67 b* 19.69+4.67 a 7.39+1.23 b
40% 28.75+3.36 ¢ 23.90+4.31 a* 9.52+1.63 ab
50% 25.89+1.34 ¢ 20.67+5.06 a 12.67+1.47 a
A DT RR T TRk P pikoR
Petiole contribution rate Flower contribution rate Tuber contribution rate
EVZIEE 10% 7.77£1.25 a* — —
White Jerusalem artichoke 20% 6.93+1.00 ab * — —
30% 4.34+0.95 d” 0.63+0.89 b 3.38+4.78 ab
40% 5.78+0.88 bc * 1.53£0.56 b 5.32+2.03 ab
50% 2.53+0.18 ¢ 4.25+0.81 a 12.46+2.31 a
AN SRS 10% 1.06+0.38 a 2.04x1.21 b —
Red Jerusalem artichoke 20% 1.04+0.20 a 2.24+0.89 b —
30% 0.64+0.26 a 1.43£1.33 b 15.92+11.42 b~
40% 0.88+0.34 a 4.49+0.71 a”~ 32.47+3.83 a"
50% 2.26+0.61 a 5.65+0.61 a 32.86+5.09 a”
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Fig.2 Effects of irrigation on stem/leaf ratio & Wk WA RIRM

Fig.3 Effects of irrigation on root/shoot ratio
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