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Abstract; Taking Glycyrrhiza glabra Linn., G. inflata Batal., G. uralensis Fisch., G. eurycarpa P. C. Li
and G. glabra var. glandulosa X. Y. Li planted in Shihezi of Xinjiang as researched objects,
inflorescence number, inflorescence normal development rate, single-flower number per inflorescence and
ear dry weight at different positions of plant body, and biomass investment rate, fruit setting rate, seed
setting rate, seed projected area and 1 000-grain weight of seed at different positions of plant body and
inflorescence were determined. On this basis, reproductive resource allocation model and seed production
strategy of these five species in Glycyrrhiza Linn. tested were analyzed. The results show that within a
plant body, inflorescence number, inflorescence normal development rate, single-flower number per
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inflorescence and ear dry weight of G. glabra, G. uralensis, G. eurycarpa and G. glabra var. glandulosa
generally decrease successively from lower part to upper part of plant body, while there is no significant
difference in these four indexes among different positions of plant body of G. inflata. Within a plant
body, biomass investment rate and fruit setting rate at middle part of plant body of G. inflata are higher,
but there is no significant difference in its biomass investment rate, fruit setting rate and seed setting rate
among different positions of plant body, while, biomass investment rate, fruit setting rate and seed setting
rate of other four species tested generally decrease successively from lower part to upper part of plant
body. Within a inflorescence, biomass investment rate at middle part of inflorescence of G. inflaia is
higher than that at upper part and lower part of inflorescence, its fruit setting rate decreases successively
from lower part to upper part of inflorescence, and there is no significant difference in its seed setting rate
among different positions of inflorescence, while, biomass investment rate, fruit setting rate and seed
setting rate of other four species tested generally decrease successively from lower part to upper part of
inflorescence. There are no significant difference in seed projected area and 1 000-grain weight of seed
among different positions of plant body and inflorescence of five species tested. The comprehensive
research result shows that under the influences of resource competition, structure effect and pollen
limitation, there are two different resource allocation models and seed production patterns of five species
in Glycyrrhiza tested. In which, G. glabra, G. uralensis, G. eurycarpa and G. glabra var. glandulosa
ensure early-development flower or fruit to earn more resources by reducing resources input in late-
development flower or fruit and achieve the aim of successful reproduction, while G. inflata reduces
resource competition pressure by measure of random abortion in flower and fruit. These two reproductive
resource allocation models and seed production strategies have an important effect on enhancing success
rate of reproduction of Glycyrrhiza species.

Key words: Glycyrrhiza Linn.; inflorescence development; reproductive resource allocation; seed

production; position effect
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®1 SHHEBHYEMTIRBINEFYE EFERLER SEFEEHEMRETREN LR (XSE)"
Table 1 Comparison on inflorescence number, inflorescence normal development rate, single-flower number per inflorescence and ear dry
weight at different positions of plant body of five species in Glycyrrhiza Linn. ( X+SE)!)

N . e & RIEE RE R/ % YA Y% &, .
ztfies ﬁEzﬁion Irﬂif;iiie /{Iizgsifeﬁnfnnal Siii{;g;jljkjfnier fﬁ? dj:y%i{f
number development rate per inflorescence

HRHHE G glabra _=#B Upper 3.420.4b 96.66+2.24a 25.5+1.9b 1.85+0.30¢
FpEE Middle 3.8+0.4b 95.83+4. 16a 32.8+2.0a 3.20+0.43b
TH Lower 6.8+1.2a 95.27+4.15a 33.5+2.7a 4.69+0. 62a

BKRHE 6. inflata 3% Upper 3.3+0.5a 79.50+7.67b 15.5+1.0a 0.49+0.11a
FhE Middle 4.5+0.8a 80.78+4.47b 16.6x1. 1a 0.76+0. 14a
T Lower 3.51.1a 91.67x4.8la 14.7+1.2a 0.59+0.20a

SRR HHE G, uralensis L3 Upper 3.2+0.5b 93.59+4.44a 25.3+2.4a 1.59+0.43b
HhES Middle 6.3x1.1a 96.38+2.02a 26.1+1.9a 4.70+0. 56a
T3#F Lower 6.0+0.9a 98.86+0.94a 28.5+1.6a 5.54+0.78a

HHH G. eurycarpa L3 Upper 2.3+0.6¢ 24.00£11.22¢ 19.1+1.3b 0.25+0. 16b
FPEE Middle 6.1+1.1b 75.45+7.56b 19.3+1.2b 0.91+0.23a
TR Lower 9.3%1.2a 91.21+5.04a 22.3x1.1a 2.40=+0.30a

FEIRH R G glabra var. glandulosa 3 Upper 3.0+0.2b 93.33+4.49a 23.2+1.6b 1.26+0.21¢
FpEE Middle 3.3+0.2b 100.00+0. 00a 31.1+1.7a 3.29+0.41b
T K Lower 4.8£0.5a 98.99x1.01a 34.9+2.4a 7.47+0.76a

D ) 5 v A [ 5 /NG Bk R ) —$5 bR 15 R b 28 5 AS [ 3032 18] 25 57 {2 5 ( P<0.05) Different small letters in the same column indicate the significant

difference of the same index among different positions of the same species ( P<0.05).
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Table 2 Comparison on biomass investment rate, fruit setting rate, seed setting rate, seed projected area and 1 000-grain weight of seed at
different positions of plant body of five species in Glycyrrhiza Linn. ( X+SE)"

ok T i%%ﬁ/\hh/% @%K/% SN/ % R FRSE R mm? ﬁ??*\ﬂﬁfﬁ/g
Species Position ) Biomass I.‘rult Seed . Seed I'OOO—gram
investment rate setling rate setting rate projected area weight of seed
JERHH 6. glabra L% Upper 19.51£2.31c  32.46+3.14a  48.92+2.55a 4.10+0.08a 5.66x0.21a
FPEE Middle 33.42+2.82b 35.63+3.10a  54.02+3.26a 4.17+0.06a 6.11+0. 15a
T3 Lower 46.52+3.53a 36.17+4.01a  55.28+3.02a 4.15+0.09a 5.98+0. 16a
KR HE G. inflata 3 Upper 43.99+7.89a 23.69+2.38a 27.26+3.58a 4.54+0. 12a 6.58+0.38a
FpE Middle 48.32+4.85a 24.34+3.0la  29.94+4.04a 4.42+0.24a 6.82+0.24a
T Lower 40.96+4.25a 18.88+2.73a  32.98+3.18a 4.37+0.13a 6.13+0.31a
BRRH R G, uralensis 3B Upper 11.29+2.55¢  27.95+2.48b  30.85+3.56h 5.24+0.15a 5.11%0.38a
HhES Middle 39.51+2.48b 53.88+2.80a 44.76+2.44a 5.43+0.15a 5.58+0.30a
T Lower 49.19+3.27a 52.52+3.06a  39.24+2.70ab 5.41+0. 16a 5.58+0.29a
HHE G. eurycarpa 13 Upper 3.63+2.45¢ 3.37£1.33¢  17.35+2.93Db 5.29+0.39a 6.98+0.27a
HhES Middle 22.45+3.34b 14.89+2.02b  23.07+7.66a 5.34+0.31a 7.33+0.41a
T3 Lower 67.75+7.25a 21.34+1.40a 26.69+3. 16a 5.62+0. 14a 7.64+0. 14a
EWHE G glabra var. glandulosa 36 Upper 10.45+1.55¢ 27.99+2.75a  49.23+3.50a 4.22+0.05a 5.79+0.25a
i Middle 27.81+3.98b 33.63+3.77a  50.50+3.32a 4.25+0.06a 6.13+0.22a
T3#f Lower 61.72+4.19a 35.61+3.80a 53.89+2.29a 4.32+0.10a 5.85+0. 14a

Y [ 51 rp R[] 8 /N bt 3R R — 8 AR TE R R A S [R50 A7 1] 25 5 i 3% ( P<0. 05) Different small letters in the same column indicate the significant

difference of the same index among different positions of the same species ( P<0.05).

M1 3 2R 5 BBAE AT IR AR H A 5 (R B AR T ARSI b SR Dok ; 107 R H A Ak
PR H B3 H R R H AR A L R B9 R SRR ER [RAE R N AR AR A
W, [ — AP N P E D A B SRR bR B R TR AR, e SRR I AR T E



76 N7/ ARSI A $25 %

AR Y ek, FLATRF RN AP AN R AL R TE R 255 UK 5 A H R s AR B A8 B0 BT O3 B X
225t TR S MH SRR A RRRAL, R4 AT RN R — B SE i (R i IE
FeA[RIRRALIE] ) b~ B2 T AR AN TR B S R 3 RN T,

£3 SHEHEREYEX LBEEF NARBUINEDERNL ERE LFE HTFREARNMHFFRRENLE (XSE)Y
Table 3 Comparison on biomass investment rate, fruit setting rate, seed setting rate, seed projected area and 1 000-grain weight of seed at
different positions of the same inflorescence in upper part of plant body of five species in Glycyrrhiza Linn. (X+SE)!

ok AEIFEAL MR % R/ % %*TK/% A FEGE R mm® RS TR ¢
Species 'Posmon of . Biomass ]j“ruﬂ §eed - Seed l'OOO-g'ram
inflorescence investment rate setting rate setting rate projected area weight of seed
R HE 6. glabra 36 Upper 21.84+5.83¢ 20.60+4.93¢  45.80+4.90b 3.97+0. 14a 5.31+0.34a
rhES Middle 33.64+3.65b 39.17+6.00b  49.14+3.67a 4.11+0. 16a 5.53+0.39a
T8 Lower 44.52+6.21a 48.73+7.02a  52.78+4.82a 4.22+0.13a 6.11+0.34a
MR H R G, inflata |3 Upper 24.46+8.27b  12.90+2.91b  23.92+5.20a 4.19=+0.30a 5.61x0.48a
B Middle 40.61+6.26a 15.27+3.90b  26.69+4.81a 4.30+0.25a 6.02+0. 58a
T8 Lower 34.93+4.29a 28.47+5.72a  32.54+3.43a 4.61+0.08a 6.35+0.35a
BRIRHE G, uralensis #F Upper 22.21+4.68¢ 22.60+2.06b  25.20+3.69b 5.38+0.23a 4.89+0.24a
HEE Middle 30. 86+4.60b 29.86+2.70a  27.50+3.70b 5.39+0.25a 5.09+0.67a
T#K Lower 46.93+2.93a 33.39+3.87a 38.04%5.18a 5.45+0.32a 5.22+0.47a
WHE G. eurycarpa 38 Upper 5.75+4.33¢ 1.49+1.32a 8.60+1.60b 4.61+0.00a —
HpES Middle 31.01+15.51b 5.02+£2.99a 26.51+3.11a 5.18+0.58a 7.43+0. 10a
T Lower 63.24+18.62a 3.61+2.41a  32.94+3.73a 5.59+0.32a 7.86+0. 15a
EMHE G glabra var. glandulosa 3% Upper 16.23+14.86¢  18.83x4.20b  36.85+3.92b 4.16+0.20a 5.64+0.53a
HpES Middle 36.86+12.45b  30.16+4.17ab 54.44+4.58a 4.29+0. 13a 5.89+0.35a
T K Lower 46.92+16.15a  34.99+4.78a  48.74+5.06a 4.44+0.18a 6.08+0.39a

O EF AR R B /NG 2 R TRl — 38 bR A R A2 B9 48 5 A [R]85 ) 2% 5 2. 3% (P<0. 05) Different small letters in the same column indicate the
significant difference of the same index among different positions of inflorescence of the same species (P<0.05). —: F/REH L Showing data
missing.
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Table 4 Comparison on biomass investment rate, fruit setting rate, seed setting rate, seed projected area and 1 000-grain weight of seed at
different positions of the same inflorescence in middle part of plant body of five species in Glycyrrhiza Linn. (X+SE)!

PP R RAL/ % ERE/ % EHFE/ % FTFHRSEEABY mm? T TR ¢

UES o . . . .
. Position of Biomass Fruit Seed Seed 1 000-grain

Species . . . . . .
inflorescence nvestment rate setting rate setting rate projected area weight of seed

HRHEH G glabra 3% Upper 19.10+4.66b  27.75+6.31b  48.50+3.90b 4.1120.12a 5.70£0.30a
HEE Middle 37.28+2.75a 36.03+4.29ab 52.79+2.76a 4.18+0. 10a 6.21+0.20a
T Lower 43.62+4.57a 43.10+4.65a  56.51+3.71a 4.21+0. 10a 6.42+0.24a

HARHHE 6. inflata =B Upper 30.39+5.38b  19.76+3.23b  26.08+3.16a 4.18+0.62a 6.69+0.26a
HE Middle 44.95+5.23a 24.81+3.79b  27.79+2.78a 4.54+0.17a 6.76+0.44a
T8 Lower 22.61+4.66¢ 26.48+3.22a  29.70+3.70a 4.56+0.33a 6.99+0.52a

BRIRH R G, uralensis = Upper 25.43+1.71b 47.75+3.99b  41.73+4.09b 5.39+40.27a 5.34%0.57a
HEE Middle 37.03+1.70a 56.69+5.13ab 44.66+4.32a 5.39+40.27a 5.69+0.55a
TR Lower 37.54+2.34a 57.19+5.26a  47.89+4.39a 5.52+0.28a 5.71£0.47a

HHE G eurycarpa &8 Upper 18.78+3.93¢ 10.19+2.20b  19.37+2.17a 5.42+0.29a 6.59+0.53a
HE Middle 33.18+4.47b 14.70+2.53ab 18.88+2.07a 5.08+0.39a 7.42+0.63a

T3 Lower 44.04+6.72a 18.95+2.34a  21.20+2.60a 5.63+0.29a 7.88+0.46a
EMHE G glabra var. glandulosa [ 3% Upper 16.24+3.79b 24.79+4.78b  47.12+5.63a 4.03+0.11a 5.75+0.39a
HEE Middle 40.26+3.54a 48.29+4.72a  53.06+3.65a 4.30+£0.09a 6.17+0.30a
T K Lower 43.50+3.83a 55.45+6.18a  50.71x4.20a 4.37+£0.09a 6.34+0.46a

O EF AR R B /NG R Rl — 38 bR e R A S B 1B R A [ﬁlgﬁfﬁ|‘njﬁagrﬁlﬁ%(f’<0. 05) Different small letters in the same column indicate the

significant difference of the same index among different positions of inflorescence of the same species (P<0.05).
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®5 SHHEBEYER THRELF NAREAMANEDSRNLL ERE LIFE FHFREERMBFTRREM LR (XLSE)
Table 5 Comparison on biomass investment rate, fruit setting rate, seed setting rate, seed projected area and 1 000-grain weight of seed at
different positions of the same inflorescence in lower part of plant body of five species in Glycyrrhiza Linn. ( X+SE)!

ke AEIFRL R % R/ % HRER/ % FT B R mm’ R TR
Species .Posmon of ) Biomass 1.711111 Seed ' Seed l‘OOO—graln
inflorescence investment rate setting rate setting rate projected area weight of seed
HRHEHE G glabra 3B Upper 19.38+4.99¢  19.19+4.65¢  49.34+5.53b 4.06+0.21a 5.78+0.26a
FpEE Middle 36.38+2.39b 32.80+3.81b  54.99+5.37ab 4.10+0. 15a 5.91+0.27a
T Lower 44.25+3.78a 45.39+4.61la  62.75+3.96a 4.28+0.11a 6.21+0.28a
KR G inflata 3B Upper 25.27+5.94b  17.46+3.44b  31.19+4.67a 4.86+0. 16a 6.28+0.73a
FhE Middle 46.33+8.51a 21.95+5.94ab 32.02+5.89a 4.47+0.11a 6.51+0.66a
T Lower 28.40+6.78b 33.62+5.00a 37.19+4.26a 4.29+0. 19a 7.10+0. 54a
SRR HHE G, uralensis L3 Upper 27.11x1.60c 43.55+4.77b  35.48+2.97b 5.23+0.29a 5.17+0.52a
HhES Middle 40.08+2.05a 53.00+5.23ab  38.91+4.19a 5.36+0.26a 5.63+0.46a
T3#F Lower 32.81+1.43b 60.99+5.13a  43.32+4.92a 5.13+0.26a 5.95+0.54a
WHH G. eurycarpa 3B Upper 20.52+3.38¢ 15.20+2.81b  23.02+2.51b 5.38+0.29a 6.29+0.46a
FPEE Middle 43.34+2.30a 23.23+1.42a  28.00+2.77ab 5.46+0. 18a 7.15+0.44a
TR Lower 36.14+3.35b 25.39+1.83a  32.45+2.20a 5.96+0.27a 7.39+0.49a
FEIRH R G glabra var. glandulosa 3 Upper 23.14+3.70b 41.25+6.81b  48.66+4.90b 4.16+0.08a 5.65+0.26a
FpEE Middle 38.04+1.69a 58.24+4.92ab 57.04+6.48a 4.20+0.08a 5.93+0.23a
T K Lower 38.82+3.23a 67.09+5.88a  59.96+5.32a 4.30+0.09a 5.98+0.26a

O )51 Hp A [ B /NG B 3 738 [l — 8 b 15 [ Bl 28 9 48 56 A W] 35007 ) 2% 5 i 25 (P<0. 05) Different small letters in the same column indicate the

significant difference of the same index among different positions of inflorescence of the same species (P<0.05).
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