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Abstract ; Effects of nitrogen application on dry mass, total nitrogen content, accumulation and allocation
ratio of nitrogen, total carbon content, carbon/nitrogen ratio and soluble sugar content in different organs
and content and accumulation of steviol glycoside in leaf of cultivar ‘ Zhongshan No. 8’ of Stevia
rebaudiana Bertoni at flowering bud stage and flowering stage were studied, and Pearson correlation
analysis was conducted for some indexes of leaf. The results show that compared with no nitrogen
application treatment, nitrogen application treatment significantly increases dry mass, total nitrogen
content, and nitrogen accumulation of stem and leaf of S. rebaudiana at flowering bud stage and flowering
stage, but significantly decreases carbon/nitrogen ratio in stem and leaf and contents of soluble sugar and
three steviol glycoside components in leaf in general. Under the same nitrogen application level, total
nitrogen content in stem of S. rebaudiana at flowering stage increases compared with that at flowering bud
stage, but there is no significant variation in total nitrogen content in leaf; allocation ratio of nitrogen in
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leaf significantly decreases; there are no significant variations in total carbon content and carbon/nitrogen

ratio in stem and leaf; soluble sugar content in stem increases, but contents of soluble sugar and three

steviol glycoside components in leaf significantly decrease in general. The nitrogen application level and

growth stage both have no significant effects on total steviol glycoside accumulation per plant of S.

rebaudiana. The Pearson correlation analysis result of some indexes of leaf of S. rebaudiana shows that

total steviol glycoside content shows significant and extremely significant negative correlations with total

nitrogen content and dry mass of leal of S. rebaudiana respectively, but shows extremely significant
positive correlation with soluble sugar content. Taken together, flowering or nitrogen application both will
decrease steviol glycoside content in leaf of S. rebaudiana, and timely harvesting leaf at flowering bud
stage of S. rebaudiana and reduction of flower-promoting fertilization of S. rebaudiana are recommended.

Key words: Stevia rebaudiana Bertoni; nitrogen application; growth stage; steviol glycoside;
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Table 1  Effect of nitrogen application on dry mass of different
organs of Stevia rebaudiana Bertoni at flowering bud stage and
flowering stage (X+SD)"

AR ER T HE/g  Dry mass of different organs

b a3

Trétlrim - M i Ab(f?cj—?giﬁund
Stem Leaf Flower part

HEE W Flowering bud stage

Ny 5.20+0.55d 2.82+0.82¢ — 8.02+1.26¢

N, 12.96+0.71ab  6.38+0.85ab — 19.34+1.20b
FFAERH Flowering stage

N 10.04+3.30c 4.69+£0.67bc  2.27+0.61a 17.00+4.49b

N; 14.00+1.48a 7.70£1.46a  3.57+0.18a 25.27+0.30a
Fy 29.74 32.55 x* 3.94 * 49.56 3
Fgs 7.49 = 7.67 = — 28.69 =
FyxF s 3.10 0.22 — 1.18

DNy : A%l No nitrogen application; N, : Jifi & Nitrogen application.
Fy: TEEIKER FAE F value of nitrogen application level; Fog: 4=
BN F{H F value of growth stage. [R5 H K [F/NE FEERIRTE
0.05/K FF | 22 5% i 3 Different lowercases in the same column
indicate the significant difference at 0.05 level. —: JCE#f No datum.
%, P<0.0l; * . P<0.05.

22 MERNAFHMALPEHFLIESEURES
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WiE g bR SRR & T, SAMAL

F2 BENAEHNALHEFADRETEEAIENEN
(X+SD)V

Table 2 Effect of nitrogen application on total nitrogen content in
different organs of Stevia rebaudiana Bertoni at flowering bud stage
and flowering stage (X+SD)V

ARGETL2ASE/ (mg - g7")
b3 Total nitrogen content in different organs

Treatment
I Leaf

1€ Flower

2% Stem

B Flowering bud stage

Ny 6.22+0.90b 17.13+1.68b —
N, 7.95£0.90ab  21.97+1.26a —
FF 441 Flowering stage
Ny 7.85+0.78ab  17.43+2.52b 18.27+3.95a
N, 10.03+1.87a  20.79+2.35a  21.67+1.63a
Fy 8.01 = 53.40 = 3.74
Fes 7.19 = 0.04 —
FyXF g 0.11 0.07 —

D Ny : AJii%l No nitrogen application; N, : Jifi % Nitrogen application.
Fy: TE%EKERY) FAH F value of nitrogen application level; Fog: 4=
BWIK FAE F value of growth stage. [R5 AR [6 /NG 0 2R 7
0.05 /K F |+ 2% 55 L # Different lowercases in the same column
indicate the significant difference at 0.05 level. —: TCEE No datum.
#% . P<0.01; * . P<0.05.
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Table 3  Effect of nitrogen application on accumulation and allocation ratio of nitrogen in different organs of Stevia rebaudiana Bertoni at

flowering bud stage and flowering stage ( X+SD) !

ARG E AR RRE/ (mg - g7)

REGE AR L) %

kb Nitrogen accumulation in different organs Nitrogen allocation ratio in different organs
Treatment 2% i H 1k M B 2% M i
Stem Leaf Flower Above-ground part Stem Leaf Flower
5] Flowering bud stage
Ny 32.67+7.65d 48.76+16.42b — 81.43+19.78¢ 40.73+£9.58a 59.27+9.58a —
N, 103.37£16.37ab ~ 139.79+16.42a — 243.16+31.41b 42.41+2.28a 57.59+2.28a —
FF4EH Flowering stage
Ny 77.23+20.39¢ 81.47+9.57b 40.05+£7.31b 198.75+37.15b 38.46+3.49a 41.35+£2.98b 20.18+0.86a
N, 140.59+30.47a 168.91£32.62a 77.28+6.52a 386.78+28.46a 38.26+6.57a 43.70+7.98b 20.02+1.79a
Fy 29.74 w3 56.26 ** 43.33 sk 102.85 = 0.01 0.01 0.02
Fes 7.49 6.75 — 57.25 #x 1.39 17.88 = —
FyXF 3.10 0.02 — 0.58 0.29 0.29 —

D Ny : Ajiti & No nitrogen application; N, : Jiti A Nitrogen application. Fy : A K- F {H F value of nitrogen application level; Fq: EEME FAE
F value of growth stage. [@] %) A Rl ING FhREFR AR TE 0.05 K | 25 5 5L 3 Different lowercases in the same column indicate the significant difference

at 0.05 level. —; JCE#E No datum. ## ; P<0.01; = . P<0.05.
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Table 4 Effect of nitrogen application on total carbon content, carbon/nitrogen ratio, and soluble sugar content in different organs of Stevia
rebaudiana Bertoni at flowering bud stage and flowering stage (X+SD)V

A T A B (e k) R E A L RIF 2B AT MR & i (mg - ke ™)
b3 Total carbon content in different organs Carbon/nitrogen ratio in different organs Soluble sugar content in different organs
freatment Z£ Stem i Leaf 1t Flower Z£ Stem A Leaf 1 Flower Z£ Stem "R Leaf 1t Flower

PFE W] Flowering bud stage

Ny 450.51+15.03a 410.51+63.36a — 73.76+13.93a 24.06+3.76a — 57.02+£7.02b  125.02+9.85a —

N, 463.84£25.24a 406.07£17.10a — 58.96+8.83ab 18.50+0.52b — 76.83+£6.16a 114.83+5.41ab —
FFAEH] Flowering stage

Ny 447.18+58.53a 419.40+33.39a 456.07+20.36a 56.95+4.62ab 24.07+1.96a 26.06+7.57a 80.60+9.60a 102.29+3.81bc 84.86+7.42a

N, 429.40+15.75a 429.40+5.09a 472.73+11.71a 43.90+8.89b 19.59+0.19b 21.89+1.66a 91.90+13.43a 85.51+16.01d 86.73+5.09a
Fy 0.01 0.02 1.08 6.25 * 16.53 s 7.94 8.08 5.50 = 0.78
Fes 0.94 0.57 — 8.18 = 0.20 — 12.46 = 20.48 s —
FyXF 0.64 0.12 — 0.03 0.19 — 0.60 0.33 —

D No: Kt % No nitrogen application; N, : it Nitrogen application. Fy : A K09 F {H F value of nitrogen application level; Fq: HEWIN FAE
F value of growth stage. [A51|HAN[E]/NE FHE IR TE 0.05 /K I 25 5% 5.3 Different lowercases in the same column indicate the significant difference
at 0.05 level. —: JoE#lE No datum. == ; P<0.01; = ; P<0.05.

£S5 HMEMAEPMAEHEHETH PHEETL2REZREMNFIMN(XSD) "
Table 5 Effect of nitrogen application on content and accumulation of steviol glycoside in leaf of Stevia rebaudiana Bertoni at flowering bud stage
and flowering stage ( X+SD) !

fbam FHSMT &8/ %  Steviol glycoside content %H&EEﬁ%%T—T ;%$E§/g
Treatment e B SEMIHTF A S C Fetas Total steV}ol glycoside
Stevioside Rebaudioside A Rebaudioside C Total accumulation per plant
HHE I Flowering bud stage
it & No nitrogen application 3.54+0.31a 8.21+1.00a 0.76+0.11a 12.50+1.41a 0.35+£0.07a
Jifi % Nitrogen application 2.98+0.11b 3.32+0.18b 0.37+0.03b 6.68+0.25bc 0.43+0.07a
F AL Flowering stage
it & No nitrogen application 3.29+0.21ab 3.35+£0.03b 0.34+0.03b 6.98+0.25b 0.33+0.06a
Jifi % Nitrogen application 2.26+0.17¢ 2.73+0.49h 0.19+0.08¢c 5.19+0.73¢ 0.41+0.13a
Fy 4221 #* 71.25 #x* 39.82 #x* 66.17 #* 2.28
Feg 15.56 s 69.77 s 50.36 55.91 == 0.15
FyxFes 3.72 42.78 s 8.05 18.49 s 0.00

D Fy: HiEKE F {8 F value of nitrogen application level; Fg: A B WM F A F value of growth stage. [A131 AR i)/ NG TR R 1 0.05 K- L

2% 5% 1 2 Different lowercases in the same column indicate the significant difference at 0.05 level. =** . P<0.01; * . P<0.05.
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Table 6 Pearson correlation coefficient among total steviol glycoside
content and other factors of leaf of Stevia rebaudiana Bertoni®)

R HR AT FE BRIEN Y Pearson #H G R AR

A5 Pearson correlation coefficient among some indexes of leaf
Factor
Crsc Crx Coc C/N m Cgs
Crsg 1.000
Ciy  —0.631 % 1.000
Crc 0.004 0.162 1.000
C/N 0.585 %  —0.830 s#x* 0.409 1.000
m -0.800 **  0.771 =% -0.052 -0.742 #*x  1.000

Css 0.791 =+ -0.337 -0.045 0.309 -0.568 = 1.000

b Corg R R R 26 B & i Total steviol glycoside content in leaf;
Cox: WA H 2% # & Total nitrogen content in leaf; Cqe: M A H1 4
i & Total carbon content in leaf; C/N: M F Ak & b Carbon/
nitrogen ratio of leaf; m [ e Ry Dry mass of leaf; Cg: - p
Tl MRS & Soluble sugar content in leaf. #* ; P<0.01; * . P<
0.05.
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