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Abstract
agronomic traits, dry leaf yield, 7 photosynthetic physiological indexes and 5 glycosidic quality of 7 stevia varieties (strains) were studied.

(1. Gansu Academy of Agri-engineering Technology, Wuwei, Gansu
To explore the relationship between agronomic traits, yield , photosynthetic physiological factors and glycosidic quality of stevia, 10

The results showed that the yield of dry leaves was significantly positively correlated with the yield per plant, the yield of fresh leaves and the
number of primary branches, r were 1. 000, 0.979, 0. 898, respectively, and the correlation with other agronomic traits did not reach a signif-
icant level. The yield of dry leaves was significantly positively correlated with net photosynthetic rate and transpiration rate, significantly posi-
tively correlated with somatal conductance and negatively correlated with intercellular CO, concentration, but not significantly correlated with
chlorophyll. The yield of dry leaves was positively correlated with RA content, total glycosidic content, RA/total glycosidic, negatively correla-
ted with STV content and RC content, but not significant levels, and RA content was extremely significantly negatively correlated with STV
content (r=0.957) ; In the relationship between photosynthetic physiological indexes and glycosidic content, RC content was significantly neg-
atively correlated with intercellular CO, concentration and total chlorophyll content, but not significantly correlated with other indexes. The con-
tent of total glycosidic was significantly negatively correlated with intercellular CO, concentration, and not significantly correlated with other in-
dexes. The study clarified the relationship between stevia traits, which could provide reference for stevia breeding and high-yield cultivation in

western region of the Yellow River.
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Table 1 Agronomic traits and yield of stevia

B ey Y ¥ . =i " I E=X
. B o IR e apgg e oy DIRSRIDTRCRSRERDER L ree
R (R) The main First Yield of fresh Yield of 22t
. Plant Leaf Leaf Leaf Leaf Dry leaf
Varieties . stem order . . leaves per dry leaves Leaf to .
. height . length width thickness area . yield
(strains) diameter  branches 2 plant per plant stem ratio 2
cm N cm cm cm kg/hm
mm | g g
GT-1 80.33 a 9.86 b 21.33ab 6.47abc 1.60d 0.72abc 8.26 ¢ 206.38 a 55.78 ab 1.43 ab 6 694.00 ab
GY-23 78.33a 11.88ab 24.33a 7.33a 1.80 cd 0.59 bed 10.56 be  240.70 a 66.54 a 1.44 a 7 984.80 a
GY-24 65.00 a 6.91 ¢ 16.00 be  5.20 ¢ 2.10cd 0.87 a 8.82¢ 174.60 a 44.56 ab 1.00 ¢ 5 347.20 ab
GY-25 73.33a 12.00ab 28.67a 6.10abc 2.27c¢ 0.54bed 10.93 be  214.07 a 57.89 ab 1.09 be 6 946. 40 ab
GY-26 77.00a 14.08 a 24.33a  6.00bc  2.93b 0.50cd 14.16b 221.56 a 58.47 ab 1.13 abe 7 016.40 ab
GY-27 76.00a  14.94 a 13.00 be  7.00ab  4.70a 0.78 ab 26.35a 166.08 a 37.40 b 1.11 abc 4 488.00 b
GY-28 76.00a 12.11ab 14.00bc 5.50 ¢ 1.70 cd 0.43d 7.61 ¢ 152.46 a 40. 17 ab 1.28 abc 4 820.40 ab

T [RFUA )NS5 B 7R R[] it ] 28 57 2.3 ( P<0. 05)

Note; Different lowercase letters in the same column indicate significant differences between different treatments( P<0. 05)
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Table 2 Correlation between agronomic traits and yield of stevia

. —% LRk kTt e
. ) % . = - e
. B i b obk ek b obmBl Rt Rt [ e
N Plant First Leaf Leaf Leaf Leaf Yield of Yield of Dry leaf
Item . stem . . stem \
height di order length width  thickness area  fresh leaves dry leaves . yield
1ameter ratio
branches per plant  per plant
FR7E Plant height 1. 000
F 22 H The main stem 0.585 1. 000
diameter
— 2% 4y K 8L First order  0.238 0. 055 1. 000
branches
- Leaf length 0.658 0.513 0.221 1. 000
%% Leaf width -0.013 0.640 -0.338 0.325 1. 000
)& Leaf thickness -0.463  -0.488 -0.383 0. 045 0.292 1. 000
- FH Leaf area 0.117 0.682 -0.312 0.489 0.982** 0.285 1. 000
KR &L = 4 Yield of  0.377 0.082 0.883** 0.497 -0.263 -0.215 -0.188 1. 000
fresh leaves per plant
SHRT R Yield of o 51 9020 098" 0.304 -0.449 -0.307 -0.376  0.979°°  1.000
dry leaves per plant
25 Leaf to stem ratio  0.776*  0.036 0.162 0.535 -0.493 -0.279 -0.337 0.377 0.454 1. 000
FiFr= g Dry leaf yield  0.371  —0.022 0.898"" 0.394 -0.449 -0.307 -0.376 0.979" " 1.000" "  0.455 1. 000
e # FRTE 0.05 K FMIE, + + FIRTE 0. 01 ARPARZE AR
Note ; * means significant correction at 0. 05 level. * * means extremely significant correction at 0. 01 level
F3 SIS EEIER
Table 3 Photosynthetic physiological indicators of stevia
o TLAE e RGO WE
S (R) R @ i b MR e LR ok
S Net photosynthetic Stomatal Intercellular CO, U
Varieties Chlorophyll a Chlorophyll b Total chlorophyll d . Transpiration rate
( strains) me/ s me/g me/g rate , con uctzzmce concentration mol/ (m” +s)
pmol/ (m” +s) mol/(m” +s) wmol/mol W
GT-1 1.79+0.13 a 0.29+0. 18 ¢ 2.08+0. 09 ab 20.41+3.48 a 0.23+0.08 b 198.37+27.80 b 4.14+0.96 ab
GY-23 1.75+0.18 a 0.50+0. 03 ab 2.25+0.20 a 21.28+2.88 a 0.29+0.09 a 231.29+28.21 b 4.84%1.05 a
GY-24 1.39+0.22 ¢ 0.41+0.09 b 1.80+0.31 b 12.19£2.01 ¢ 0.13+0.04 ¢cd  210.17+40.63 b 2.76+0.72 ¢
GY-25 1.44+0. 17 be 0.45+0. 08 ab 1.89+0.24 b 12.00+3.35 ¢ 0.11+£0.02 de  197.93+34.89 b 2.37+0.33 cd
GY-26 1.77£0.19 a 0.56+0.05 a 2.33+0.24 a 14.76+1.70 b 0.18+0.04 be  224.03+21.35b 3.49+0.42 b
GY-27 1. 63+0. 06 ab 0.43+0.07 b 2.06+0.44 ab 5.11x1.83 d 0.08+0.03 e 267.26+88.57 a 1.67+0.63 e
GY-28 1.44+0. 18 be 0.44+0. 09 ab 1.88+0.20 b 6.81+£1.83 d 0.09+0.05 de  230.58+51.92 b 2.03+0.90 cd
TE : [AFAN AN SRR R AN [a] ) 22 5 1 25 (P<0. 05)
Note ; Different lowercase letters in the same column indicate significant differences between different treatments( P<0. 05)
x4 SHEMHFAGEEERSmEHAEXY
Table 4 Correlation between photosynthetic physiological indexes and yield of stevia
N N 5] CO, M
s pg e Bl A A = o JiarA 2 < S e R =
TiH MR a 23 b MPER AL At Net LS Intercellular iﬂéﬁ? T
Total . Stomatal Transpiration ~ Dry leaf
Item Chlorophyll a  Chlorophyll b photosynthetic CO, .
chlorophyll conductance . rate yield
rate concentration
-4 2% a Chlorophyll a 1. 000
-4 2% b Chlorophyll b 0.061 1. 000
23 2% 4 Total chlorophyll 0.908" " 0.473 1. 000
4 1 R Net photosynthetic 0.622 -0. 100 0.507 1. 000
rate
S FL5 Stomatal conductance 0.721* 0.023 0. 646 0.955** 1. 000
JfifE] CO, ¥ Intercellular CO, 0. 141 0.333 0.264 -0.529 -0.270 1. 000
concentration
7% 3R Transpiration rate 0.691" 0.210 0.619 0.973" " 0.993" " -0.355 1. 000
FiFr= & Dry leaf yield 0.533 0.278 0. 587 0.867" " 0.822" -0.480 0.837" " 1. 000

TE: * FIRTE 0. 05 ARPRFMR, + « FIRTE 0. 01 /KA LEANK

Note; * means significant correction at 0. 05 level. # * means extremely significant correction at 0. 01 level
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Fig.1 Glycoside content of stevia
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Table 5 Correlation between glycosidic content and yield of stevia

i RAGH  SIVAR  RCAR [T RAGH Pt
Item Content of RA Content of STV~ Content of RC  Content of total glycosides RA/total glycosides Dry leaf yield
RA &4 Content of RA 1. 000
STV ¢4 Content of STV -0.957"" 1.000
RC %4 Content of RC 0. 346 -0. 106 1. 000
S & Content of total glycosides 0.414 -0.134 0.889" " 1. 000
RA/ EH RA/total glycosides 0.989" " -0.988" " 0.216 0.276 1. 000
T 7= Dry leaf yield 0.513 —0.427 -0.070 0.337 0. 498 1. 000

TE:RA. Sl il A, STV. B3, RC. Bl ik Co + + FIRAE 0. 05 AKPRFHK

Note : RA. Rebaudio A,STV. Stevia,RC. Rebaudio C. * #* means extremely significant correction at 0. 01 level
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Table 6 Correlation between photosynthetic physiological indexes and glycosidic content of stevia

WH RA i STV %4t RC it S RA/ G
Item Content of RA Content of STV Content of RC Content of total glycosides RA/total glycosides
43 2% a Chlorophyll a 0.093 -0. 178 -0.578 -0. 325 0. 161
42 b Chlorophyll b 0.455 -0. 626 -0.459 -0. 401 0.548
M43 2% Ei 4 Total chlorophyll 0.273 -0.420 -0.703" -0. 455 0.372

Ht &3 3 Net photosynthetic rate 0.419 -0.288 0.119 0. 446 0. 380

S FL5E Stomatal conductance 0.413 -0.353 -0.058 0.214 0. 409

HfilE] CO, ¥ Intercellular CO, concentration -0.412 0.143 -0.725* -0.950* * -0.287

ZE M K Transpiration rate 0.472 -0. 394 0.013 0.293 0. 459

W+ FURTE 0.05 /KOF W, + « FIRTE 0. 0L AP i EAHC

Note; * means significant correction at 0. 05 level. # * means extremely significant correction at 0. 01 level
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