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Abstract; Effects of nitrogen and light on growth, nitrogen uptake, and leaf steviol glycosides content
and accumulation of cultivar ‘ Shoutian No. 3’ and  Zhongshan No. 8’ of Stevia rebaudiana Bertoni were
studied. The results show that under the same light treatment, nitrogen application treatment significantly
increases dry mass of above-ground part per plant, relative content of chlorophyll in leaves, nitrogen
content in leaves and stems, nitrogen accumulation in leaves and stems per plant, and total steviol
glycosides accumulation per plant of two S. rebaudiana cultivars in general compared with non-nitrogen
application treatment, but significantly decreases leaf/stem ratio, specific leaf mass, leaf nitrogen
allocation ratio, and contents of total steviol glycosides and soluble sugar in leaves. Under the same
nitrogen treatment, weak light treatment significantly decreases dry mass of above-ground part per plant,
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leaf/stem ratio, specific leaf mass, relative content of chlorophyll in leaves, and nitrogen accumulation in
leaves and stems per plant of two S. rebaudiana cultivars in general compared with normal light treatment ,
but significantly increases nitrogen content in leaves and stems in general. Under non-nitrogen application
treatment, weak light treatment significantly decreases contents of total steviol glycosides and soluble
sugar in leaves of cultivar ‘ Zhongshan No. 8’ of S. rebaudiana compared with normal light treatment, but
those indexes of cultivar ‘ Shoutian No. 3’ of S. rebaudiana have no significant change; while under
nitrogen application treatment, weak light treatment generally has no significant effect on those indexes of
two S. rebaudiana cultivars. Compared with normal light treatment, total steviol glycosides accumulation
per plant of two S. rebaudiana cultivars significantly decreases under weak light treatment. The variance
analysis result shows that the interaction between nitrogen and light has significant or extremely significant
effects on dry mass of above-ground part per plant, leaf area per plant, nitrogen accumulation in leaves
and stems per plant, contents of total steviol glycosides and soluble sugar in leaves, and total steviol
glycosides accumulation per plant of S. rebaudiana. In conclusion, dry mass and nitrogen content in two
test S. rebaudiana cultivars are affected by light and nitrogen levels, while steviol glycosides content in

leaves is mainly regulated by nitrogen level.

Stevia  rebaudiana Bertoni ;
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F1 FEFRLE 2 A HYRBAMEKIERMNFHEFEEEEE (SPAD) B#0 (X+SD) !

Table 1 Effects of nitrogen and light on growth indexes and relative content of chlorophyll ( SPAD) in leaves of two Stevia rebaudiana Bertoni

cultivars (X+SD) "

JR Treatment AR TI/g Dry mass pe;;l::g 21 . Jrﬁt;,ﬁecmz . Lt . i SPAD fi
AR e 95 3 Al)n\re-g:oun(l Lef:f/t :lem Leaf area per gfﬁ;f{( gl -fm ) SPAD1 ve}lue of
Nitrogen Light Leaf Stem part atio plant Specilic leat mass eal
SFH 3 %5 Shoutian No. 3
N, Ly 1.76+0.20b  0.84+0.19b  2.60+0.38b  2.14+0.31a  236.71+28.76b 74.47+6.06a  37.25+0.44bc
N Ly 2.82+0.35a  1.4920.30a 4.32+0.62a  1.92+0.27ab  410.32+60.83a 69.03+3.89a  42.30+1.72a
Ny Ly 0.57+£0.26c  0.34+0.17¢  0.9120.43¢  1.70£0.19bc  106.72+42.81c 52.70+3.82b  34.83+2.85¢
N Ly 0.92+0.27c  0.63+0.19bc 1.55+0.46c  1.47+0.16c  207.18+70.02b 45.16£2.86c  39.13+0.47b
11 8 5 Zhongshan No. 8
N, Ly 1.25+£0.06b 0.44+0.03b  1.69+0.04b  2.90£0.33a  183.86+7.58hc 68.12+1.14a  37.58+1.76hc
N Ly 3.43+0.96a 1.40+0.43a 4.82+1.38a  2.47+0.12b  649.40+152.47a  52.32+£2.52b  44.75+1.91a
N, Ly 0.58+0.24b  0.27+0.08b  0.86+0.32b  2.08+0.29¢ 126.23+53.50¢ 46.37+1.80c  34.95+2.21c
N Ly 0.91£0.15b  0.45+0.05b 1.36+0.20b  2.04+0.14c  263.06+38.91b 34.56+1.14d  39.05+2.49b
A # Nitrogen 40.24 %3 44.91 % 442253 7.53% 49,493 19.13%% 59.60%x
IR Light 103.11 %3 63.92:3% 94.22 %3 40.98 5 38.91 % 84.26 % 27.17 %3
g Cultivar 0.03 5.98: 0.58 44,17 5 7.03: 73.66 1.09
A Z xR Nitrogenxlight 17.09 %3 13.89 % 16.93 % 1.33 10.41 %% 0.041 2.05
A FE XA NitrogenXcultivar 3.19 0.39 2.18 3.69: 44,98 53 42,84 5% 29.23 %3
FeHEX A Lightxcultivar 0.03 0.64 0.03 20.59 %3 31.65%* 167.81 3 13.71 %%
HFE I T 6.88 % 1.86 3.26 1.37 11.65%x 0.93 1.37

NitrogenxlightXcultivar

DNy : A% Non-nitrogen application; N: Jiti%& Nitrogen application; Ly : IE% Y& Normal light; Ly : 536 Weak light. [a]— 5 F [H]31 fhoAR[6] /NS
FHEFRIRTE 0.05 /K I 22 57 1.3 Different lowercases in the same column of the same cultivar indicate the significant difference at 0.05 level. s P<

0.01; =*; P<0.05.
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Table 2  Effects of nitrogen and light on content, accumulation, and allocation ratio of nitrogen in two Stevia rebaudiana Bertoni
cultivars (X+SD) "
AbEH Treatment ﬁ%ﬁ?y( mg-g!) _ Mﬁ‘%%ﬁ%ﬁi?ﬂf%ﬁ/mg ﬁ?zﬁﬂﬁﬂ tt{ﬁﬂ/% _
Nitrogen content Nitrogen accumulation per plant Nitrogen allocation ratio
ARE Nitrogen St Light M Leaf 2% Stem M H Leaf 2% Stem M H Leaf 2% Stem
SFH 3 5 Shoutian No. 3
Ny Ly 16.82+0.36d 7.25+0.99¢ 29.54+3.37h 5.97+0.91bc 83.19+1.66a 16.81+1.66¢
N Ly 20.03+0.77¢ 9.83+0.31ab 56.38+5.36a 14.63+2.64a 79.49+2.17be 20.51£2.17ab
Ny Ly 22.97+0.29h 9.41+0.52b 13.04+5.86¢ 3.22+1.64c 80.45+1.74ab 19.55+1.74bc
N Ly 24.18+0.51a 10.64+0.76a 22.35+6.95b 6.62+1.61b 76.85+1.66¢ 23.15+1.66a
il 8 5 Zhongshan No. 8
Ny Ly 16.60+1.26d 7.65+0.27b 20.78+1.68b 3.33+0.23b 86.14+1.54a 13.86+1.54b
N Ly 20.99+0.99¢ 10.30+1.22a 71.44+17.72a 14.09+3.10a 83.45+0.54ab 16.55+0.54ab
Ny Ly 23.66+1.36b 11.31+1.93a 13.61£5.18b 3.06+1.04b 81.10£3.73b 18.90+3.73a
N Ly 28.38+2.21a 11.97+2.16a 25.64+2.83b 5.29+0.84b 82.84+2.77ab 17.16+2.77ab
% Z Nitrogen 70.43 %3 16.99 3 82.33 % 102.24 %3 7.23% 7.23%
IR Light 235.56%% 23.103%x* 90.27 5 63.99: 12.99# 12,993
i Cultivar 12,1733 5.68: 0.87 3.56 19.56%: 19.56%:
R E G Nitrogenxlight 1.08 3.73 26.57 %% 30.97 % 2.19 2.19
A ZE XM NitrogenXcultivar 8.45%x 0.09 5.93= 0.14 4.31=* 4.31=
FeBEx A Lightxcultivar 6.64x% 1.87 0.05 0.47 0.01 0.01
R F OB gl 2.11 0.13 3.76 1.75 2.00 2.00

NitrogenxlightXcultivar

DNy : A% Non-nitrogen application; N Jifi%{ Nitrogen application; Ly : IE# Y688 Normal light; Ly : $55% Weak light. [fl— 5 Fh %1 PR [F/NE
FHRFIRTE 0.05 /KT 25 5% 1.3 Different lowercases in the same column of the same cultivar indicate the significant difference at 0.05 level. 3 P<

0.01; =* . P<0.05.

ol i E RN, R SO IR A AT B A A RN 2E
(OEERVS v A e SR /AT E 3o 1IN ER O I i
REGEMAZ SR LG R Ewm, AES N
A EAEXTETZ M AR & R AR B AU B LA
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Table 3 Effects of nitrogen and light on content and accumulation of steviol glycosides and soluble sugar content in leaves of two Stevia

rebaudiana Bertoni cultivars (X+SD) "

AbFE Treatment FHS MY 8/ %  Steviol glycosides content TARR ST AL
— N o e o I N *R?:E/g /E\E/(mg-gfl)
AE bt [IESE:R JEBH A SEbflilH C it Total steviol glycosides Soluble sugar
Nitrogen Light Stevioside Rebaudioside A Rebaudioside C Total accumulation per plant content
SFH 3 5 Shoutian No. 3
N Ly 4.51+0.38a 6.01£0.50a 2.69+0.21ab 13.21+0.86a 0.23+0.04b 29.96+2.45a
N Ly 3.50+0.27b 4.92+0.53b 2.50+0.12b 10.91+0.76b 0.31+0.05a 26.44+2.14b
Ny Ly 4.46+0.26a 6.09+0.52a 3.31+0.46a 13.86+0.93a 0.08+0.04c 29.42+2.00ab
N Ly 3.57+0.19b 5.40+0.55ab  2.73+0.58ab 11.70+0.82b 0.11+0.03¢ 26.37+1.72b
il 8 5 Zhongshan No. 8
Ny Ly 6.50+0.17a 4.08+0.07a 2.67%0.15a 13.25+0.21a 0.17+0.01b 32.82+3.49a
N Ly 4.43+0.56bc 2.92+0.33¢ 2.32+0.45a 9.67+0.83¢ 0.34+0.12a 24.75+1.23b
Ny Ly 4.87+0.40b 3.56+0.26b 2.85+0.43a 11.28+0.85b 0.06+0.03¢ 21.29+1.0lc
N Ly 4.06+0.15¢ 3.24£0.14bc  2.35+0.37a 9.65+0.65¢ 0.09+0.01bc 20.39+1.95¢
% Z Nitrogen 107.60 %3 33.62%3 8.47: 84.72 % 16.29 26.79 %3
IR Light 18.30#:* 0.17 3.33 0.66 92.75 % 30.22#%
s Cultivar 68.55# % 248.35%#% 3.21 29.54%:% 1.02 18.63
R FExIEM Nitrogenxlight 8.89 6.81% 0.61 5.43% 7.25% 6.49%
A ZE A Nitrogenxcultivar 4.47 % 0.07 0.16 1.04 1.52 0.64
FEHEX AP Lightxcultivar 19.06%* 1.27 1.03 9.48 0.00 25.91 %%
CES PRSI 5.99x 0.29 0.04 2.22 1.82 4.99+

NitrogenxlightXcultivar

DN, : A%l Non-nitrogen application; N: Jifi%{ Nitrogen application; Ly : 1E# Y68 Normal light; Ly : 355% Weak light. [F]— &t Fh [R5 spR R /NG
FHREFIRTE 0.05 K- | 2% 57 1 3 Different lowercases in the same column of the same cultivar indicate the significant difference at 0.05 level. ##; P<

0.01; =* . P<0.05.
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