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Abstract: [ Objective | To explore the effect of continuous cropping on the growth of quinoa and its physio-
logical mechanism.[ Method ] Field experiment was carried out to compare the biomass and leaf physiological
and biochemical indexes of Chenopodium album L.in different growth stages, the effects of continuous cropping
on the growth, yield and physiological characteristics of Chenopodium album were analyzed.[ Result] The re-
sults showed that the plant height, fresh weight and dry weight of C3 treatment decreased by 16.6%, 2.2%,
7.6% and 7.5%, 6.0%, 16.4% respectively compared with those of CO treatment at the heading stage and the
grain filling stage.The root length increased by 68.5%,13% and 12.8% at the heading stage, the full flowering
stage and the grain filling stage.The branch number, effective branch rate , main spike length and spike weight
per plant decreased by 22.2%,7.4% , 18.5% and 28.1% respectively compared with those of CO treatment.The
1 000 grain weight decreased by 13.9%.The yield per plant and per unit area decreased by 37.9% and 34.78%,
respectively.However, the chlorophyll content of C3 was significantly lower than that of CO at the seedling stage,
the heading stage , the flowering stage and the filling stage , which decreased by 25.0%,53.6%,5.1% and 62.5%
respectively, but soluble sugar and proline increased by 150.1% and 74% respectively at the filling stage and
the heading stage respectively ; continuous cropping reduced the activities of SOD, POD and CAT in leaves of
Chenopodium album , and the activities of SOD and POD decreased by 72.8% and 94.1% at the full flowering
stage and the filling stage, respectively, CAT activity decreased by 83.5% and 73.2% at the heading stage and
the full flowering stage, while APX activity increased by 250% and 246.7% at the full flowering and filling
stage.[ Conclusion ] Continuous cropping seriously affected the photosynthesis and protective enzyme system of
Chenopodium album , resulting in the imbalance of plant production sink source relationship, resulting in the in-
hibition of growth and yield of quinoa and reducing the aboveground biomass of quinoa.Therefore , in order to re-
duce the effect of continuous cropping obstacles on the growth and yield of quinoa, agronomic measures such as
rotation should be adopted in production.
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Tab.1 Effects of continuous cropping on growth of quinoa seedlings
HF B Growing period
K i b » —
. I 4 i A BRACHA IR
Growth index Treatment
Seedling stage Heading stage Florescence Filling stage
PRE /em (6{0] 10.00+2.29* 62.33+13.20" 71.00+7.00* 79.67+3.06™
Plant height C3 10.03+1.82" 52.00+1.00° 61.00+4.58" 73.67+4.51°
R4 /em co 5.43+1.21% 6.33+3.06™ 10.33+2.08" 15.67+2.08"
Root length C3 5.10+1.64° 10.67+4.73" 11.67+1.53" 17.67+4.16*
@i%}fﬁﬁ%/g Cco 9.78+2.37" 306.67+65.06° 438.00+23.52" 616.33+24.79°
Fresh weight C3 8.16+0.81" 300.00117.90° 417.33+18.77" 579.33+29.26*
T it /g Co 1.16+0.44" 36.35+7.06° 58.81+24.16™ 82.00+30.76"
Dry weight C3 1.07+0.36" 33.60+1.51° 48.92+11.74" 68.55+19.40"

PRI ARRIER . R AR/ NG R A AL B 0.05 7K F- 25 5% B % . Il
The error is standard error.0.05, indicating significant differences in the treatment of lower case letters.The same as below
22 EEEEXMESEMREZHNZIN
MR 2 T LA, VR RRAIR T 2222 19 0 B8 B bk FE R B RN i it A ) = i Y PR 2, C3 A BN LE
CO XM A 3 BE AT 8053 0% L FE R B I R A T 6 43 3l I B 22.2% . 7.4% . 18.5% F1128.1% ; C3 Ab
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Tab.2 Effects of continuous cropping on yield components of quinoa
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| PPREOT GG K R TR b
) Branches  Rate of effective Length of main  Panicle weight Kernel Yield of per ) e )
Treatments Yield per unit
number branches panicle of per plant weight plant
area
CO 18.0 85.1 453 230.5 3.23 180.5 2.3
C3 14.0 78.8 36.9 165.8 2.78 112.1 1.5
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Fig.2  Effects of continuous cropping on soluble sugar, soluble protein and proline contents of quinoa leaves
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Fig.3 Effects of continuous cropping on MDA content and superoxide anion production rate of quinoa leaves
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Fig.4 Effects of continuous cropping on activities of SOD,POD, CAT and APX in leaves of quinoa
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