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Effects of drought stresson chlorophyll fluorescence properties
and seedling growth of quinoa seedlings

LIU Wen-yu', YANG Fa-rong', HUANG Jie', WEI Yu-ming', LI Jian-rong’
(L.Institute of Pasture and Green Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;

2. Ningxia Agricultural Technology Extension Station, Yinchuan, Ningxia 750001, China)

Abstracts: Using quinoa varieties Longli No.1, No.2, No.3, No.4 and Baili seedlings as experimental materi-
als, we conducteda pot experiment with a set of different degreesof drought stress. After 15 days, plant height, root
length, biomass, leaf chlorophyll contents, Fo, Fm, Fv/Fm, Fv/Fo, and other indexes were determined to study
the effects of drought stress on chlorophyll fluorescence properties and seedling growth. The results showed that.
(1) with aggravation of drought stress, plant height, aboveground fresh weight, and dryweight decreased compared
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with CK. The plant height of five quinoa varieties decreased by 30.64% ,28.36% ,32.67% ,37.88% , and 38.09%,
respectively, under SD treatment.The aboveground fresh weight decreased by 63.60% ,6073% , 59.74% ,55.92%,
and 61.74% , respectively, and the aboveground dry weight decreased by 62.96% ,52.63%, 29.41% , 35.71%and
60.00% , respectively. Root length, underground fresh weight, and drought weight increased and then decreased.
(2) The contents of chlorophyll a, chlorophyll b, chlorophyll, and chlorophyll a/b of five different quinoa varieties
seedlings increased and then decreased, unde SD treatment, the contents of chl a in quinoa variety of ‘L-2",‘L-3’
and ‘L-4" were decreased 28.48% ,33.66% and 17.99% , the contents of chl b were decreased 47.80% ,45.08% and
13.90% , the chl contents were decreased 33.22% ,36.20% and 15.99. (3) With aggravation of drought stress, Fo |,
Fm Fv/Fm and Fv/Fo of quinoa seedlings leaves decreased compared with CK, Fo decreased by 30.61%,14.56%,
31.28% ,24.39% ,24.16% and Fm decreased 19.11% ,16.56% ,16.76% ,17.67% ,22.19% under SD treatment , respec-
tively. Fv/Fm and Fv/Fo of different quinoa varieties were also decreased with the aggravation of drought stress, com-
pared with CK, Fv/Fm and Fv/Fo decreased by 5.73% ,4.29% ,7.81% ,4.58% ,3.85% and 19.40% ,14.93% ,24.02% ,
11.34% ,12.11%under SD treatments, respectively. (4) NPQ of different quinoa varieties increased compared with
CK.It increased by 74.79% ,161.54% ,104.55% ,200.00% , and 196.00%under SD treatments ,respectively. In conclu-
sion, because chloroplast was damaged, chlorophyll biosynthesis was inhibited and photosynthetic yield reduced,
seedling growth was inhibited and aboveground biomass decreased. In aspects of seedling growth and chlorophyll fluo-

rescence properties in seedling leaves of different quinoa varieties, the performance of quinoa variety L.—2 was better

than other varieties, so indicated that Longli No.2 had a stronger ability to adapt the drought stress.

Keywords: quinoa; seedling growth; drought stress; chlorophyll fluorescence; chlorophyll content
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Table 1  Effects of drought stress on seedling growth of quinoa
Fahr L i FFA4LF Drought treatment
Index Variety CK LD MD SD
L-1 23.17+0.65a 23.00+0.50a 19.53+0.87a 16.07+1.76a
B /em L-2 21.40+0.72b 20.77+1.53ab 20.33+1.56a 15.33+1.19ab
Stem height L-3 21.67+0.76b 20.93+2.27ab 18.37+1.50a 14.57+0.92ab
L-4 21.20+0.00b 19.00+0.70h 18.43+0.67a 13.17+1.70b
BL 21.37+0.32b 20.67+0.57ab 18.83+0.87a 13.23+1.08b
L-1 8.87+0.70a 9.50+0.40a 10.83+0.71a 12.20+0.46a
B K/ em L-2 5.77£0.91c¢ 6.77+0.64b 7.53+1.12¢ 10.47+0.81b
Root length L-3 6.07+0.06¢ 6.93+0.60b 7.20+0.79¢ 8.70+0.61¢
L-4 5.13£0.61¢ 6.53+1.00b 6.97+0.96¢ 8.97+1.25¢
BL 7.37+0.46b 7.63+0.57b 9.33+0.61b 9.77+0.46bc
L-1 2.73+0.28a 2.36+0.08a 1.22+0.16a 0.99+0.16a
; y L-2 2.19+0.11b 2.06+0.37b 1.44+0.22a 0.86+0.25ab
Aboi%;i?fiﬁs%ggeighl L-3 1.54+0.31c¢ 1.51+0.26b 1.46+0.42a 0.62+0.09b
L-4 1.52+0.16¢ 1.43+£0.21b 1.21+0.16a 0.67+0.10b
BL 1.49+0.18¢ 1.32+0.30b 1.12+£0.13a 0.57+0.19b
L-1 0.14+0.00a 0.15+£0.01a 0.10+0.02a 0.04+0.00a
. L-2 0.08+0.00b 0.09+0.02b 0.07+0.00b 0.03+0.00b
Undif;fﬁn(ﬁ%:sf;iight L-3 0.07+£0.01¢ 0.10+0.01b 0.06+0.02b 0.03+0.01b
L-4 0.07+0.00¢ 0.10+0.00b 0.07+0.00b 0.04+0.01a
BL 0.06+0.00¢ 0.09+0.02b 0.05+0.01b 0.03+0.00b
L-1 0.27+0.03a 0.21+0.00a 0.14+0.02ab 0.10+0.01ab
s 1 ) L-2 0.19+0.02b 0.17+0.01¢ 0.12+0.00b 0.09+0.00b
Ab:iiiiﬁnjj?;ryﬁéfight L-3 0.17+0.01be 0.16+0.01¢ 0.16+0.02a 0.12+0.02a
L-4 0.14+0.01¢ 0.12+0.02d 0.12+0.01ab 0.09+0.10b
BL 0.25+0.02a 0.19+0.00b 0.15+0.03ab 0.10+0.02ab
L-1 0.014+0.00a 0.016+0.00a 0.012+0.00ab 0.008+0.00a
e L-2 0.012+0.00a 0.014+0.00a 0.011+0.00abe 0.007+0.00a
Unj{frgfnjjz:ryiv:cgight L-3 0.009+0.00b 0.013+0.00a 0.009+0.00be 0.005+0.00a
L-4 0.008+0.00b 0.016+0.00a 0.013+0.00a 0.007+0.00a
BL 0.007+0.00b 0.014+0.00a 0.007+0.00c 0.001+0.00a

TE:CK LD \MD SD 4333112k 485 K 5 Sy 157K 1Y 709% ~ 80% \50% ~60% ,30% ~40% 1 10% ~20% ;1.—1,L-2 ,L-3 L-4 .BL 5351 J
#1525 35 4 5HMA%, FHARTHRRERRE(P<0.05), T,
Note: CK,LD,MD,SD indicate that the soil moisture content is 70% ~80% ,50% ~60% ,30% ~40% and 10% ~20% of the field water holding ca-
pacity, respectively; L—1,L-2,L-3,L-4,BL indicate that Longli No.1, No.2, No.3, No.4 and white quinoa, separately. Different letters in the same

column show signizfli%ant differences ( P<0.05). The same below.
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Note: Different letters indicate that there are significant differences among different quinoa varieties under the same treatment (P<0.05), the same below.
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Effects of drought stress on the contents of chlorophyll of quinoa seedlings
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