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Water absorption properties of Salvia coccinea seed and
its germination characteristics under drought stress

WANG Tao, LI Wen-Shuang, LIU Shi-Yong, LI Ya-Bo, ZHANG Li"

( College of Sciences, Sichuan Agricultural University, Ya’ an 625014, China )

Abstract; Producing mucilage is a survival strategy of plants that formed in the long-term process of their environment
adaptation, and the seeds producing mucilage are called mucilaginous seeds or mucus propagule. Studies show that
mucilage has important ecological significance for the dispersal, settlement, viability improvement, germination, sur-
vival of seedlings and even the resistance toward the poisoning of toxic chemicals of seeds. Salvia coccinea is a perenni-
al herb (Lamiaceae: Salvia) originating in the tropical regions of the American continent. Due to its high medicinal

and ornamental value, S. coccinea is widely cultivated throughout the world. In order to understand the water absorption
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properties of mucilage on the seeds of S. coccinea and germination characteristics of S. coccinea seed under drought
stress. In the present study, seeds of S. coccinea were studied on the morphology and water absorption of seed coat mu-
cilage and seed germination under the drought stress which was created with different concentrations of PEG. The study
methods were light micro-scope, scanning electron microscopy observation and seed germination test. The results
showed that seeds of S. coccinea were spherical ;1 000-grains weight of the seeds was (1.611+0.0084) g; seeds with-
out mucilage were able to absorb an amount of water of 3 times of their own dry weights; seeds were 25 times of their
own dry weights; mucilage was 122 times of its own dry weight. The results indicated that the weights of mucilaginous
seeds, non-mucilaginous seeds and mucilage layer increased with the extension of time, but the process of dehydration
was much longer than that of absorption. Water absorption of the seeds reached saturation 2 h after watering, and the
water saturated seeds were dehydrated to their original dry weights in 36 h after being exposed to air at room tempera-
ture. PEG of different concentrations had various impacts on the seed germination of S. coccinea, and the germination
potential decreased significantly with the increase of PEG concentration. Seed germination rate was as high as (90.00+
8.66) % under 5% PEG and as low as (76.67+10.41) % under 20% PEG. In conclusion, S. coccinea seeds are charac-
terized by fast germination. Mucilage plays a decisive role in the water absorption process of seeds and ensures sufficient
moisture supply for seed germination in a short time.
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FIFIOKIE (WBIR =1 em) 5 E. ASRFFBOKER (WHIR =1 em) ; F. KD F(HHIR =1 cm) .
Fig. 1 Appearances of seed under different conditions A. Appearance of the seed (Bar=500 wm) ; B. Surface of the seed under electron

microscope (Bar=10 pm) ; C. Dry seed (Bar=1 cm) ; D. Seed without mucilage after water absorption (Bar=1 c¢m) ; E. Seed with mucilage after water

absorption (Bar=1 cm) ; F. Seed with sand mucilage after water absorption (Bar=1 cm).

iR g, KA B ET
1.2.4 BARAPLAK S BHAEG IR i IR IESE
(2009) A 7735 o 22 il Al = FIORG W )2 108 1 7K 0 7K
EA,
1.2.5 T Fmiast A+ XA Frmagn e RHAKC
T (PEG-6000, 43 M 46 ) 5481 T 5 45 440 5 Fh - 1Y
KRB R, WERL BEREHE R 5%,
10% 20% , 2518 KMo BR (CK) o A+ 20 R T
A 2 JEUEARAREFRILA A 5 mL RIRIVER 9 3R
O BEVS W, B2 d AR 1 URUEAR 25 CREEE R,
2 d oS R, DLEE HHIRAR 2 mm Sl kAR i,
JEC LB A M, S 3 d ToBi & BVALA
B & 25O 1A AR R Ak R 7 ) & 2 AR & 2
o HEALT .

REFH(%)=2 d WRZFE/20 Kix100% ; K 2
(%)= KRB 20 Fix100%
1.3 #EHH

BRI EE DL P{E + br v 1R R, I Excel
2010 11 SPSS 19.0 G it #AF k17t 5 A i AL, >k 1
Duncan [RIEHTT 28 L,

2 HRH4M

2.1 MFRSRMER

KIEFF AL (1. A) , FLHDOEHE LT, #
O R O BRE S, KN (1.75 ~2.82) mm, P4
(2.49£0.26) mm, %& B}y (1.15 ~ 1.38) mm, V- 3
(1.28+0.06) mm, K Fg tb Ry 1.95, HHfiHEELS R T
TN K SO A B PR ZE AL (1 1. B) o R e fe
T XRERE RN IO R P T & B E A THE A R K B JE B
8 D) 5 TEARR BT AE K S5 SUR RIS K, MBS
T ICI B IX B (K 1.C.D) s KA 71K 5
PRARUR S 34 R L3 T 7L € 2 358 T AR Y 2
(B 1:E) B & FLAC RS [ N, S T 2% BT FP R
FLABSRRE , F WK 5 B RGFR 7 B F 4 vb
R, NEL 1. F T LR SR 758 v T, R
REVRORS P
22 TFEE

FRES R, RIEFFHEARRES THEEA
SR, TEHEAP TR (0.00117.64) x10° ] g, 1



4 3] FVFRE . RIFM TR RE SOHAE T 5 E T i & 5k 433

KA F S J9 (0.0042 +0.0002) g; K WA T K
[(0.0014£1.76) x 107 ] g, W /K 41 F1J5 47 (0.0355 +
0.0035) g; Bl 5Tk T 9 (1.611+0.0084 ) g; K i )=
H[(0.0003+1.01) x107 ] g, HH)Z i A W D+ 5
Y 18.57% , {H WK £ 20 o R W R S K K B Y
88.61% ., JCRTBFT T MK A E R 3, R R+ oK
FEECR 25, K Z WK ECH 122,
2.3 FhF R G i S R 7Kk A0 A 7K 3h A4 AE

R VRN TORE TR~ BORE R 2 %) i ek S Bt A 7K B
) P A TG K, R VRFDF FIORG V2 HE 2 h IR
WeK,2 h JEE RSN, JOR AN F7E 40 min
PR K, 1 h 5 3k B, S N F
(E2) o BB FNTCRE AN FORE 2 ) 7K 1t 2
AR SRR M KGR (9 S AR B K o R B Tl
AKad e, HACKRBR RS RUZAE 12 h PIBK, 12~
36 h G WK 2= T4, JOR AT i K ER 2 h
BAEE R T (B 3) .,

0. 040
® 0.034
£
% 0.028
o
=
_§ 0.022 - fLRFF Mucilage seed
%] 0016 —— THGEFRF Muci lage free seed
oW —tr— {5 E Mucilage materials
e
%‘ 0.010

0.004 - 3 o

—0. 002 6 60 120 180 240 300

MR 7KBF[E] Water absorption time(min)

B2 Bl BORZ MoK Sh s 2

Fig. 2 Time-course of water suction of seed and the mucilage
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Table 1

rigor and germination rate of S. coccinea seeds

Effects of concentration of PEG on germination

PEG-6000 Germinaﬁ?\im (%) Germinfﬁ :ile (%)
K 85.0010.00A 88.33+5.77A
5% 71.67£2.89A 90.00£8.66A
10% 43.33+10.41B 86.67+5.77A
20% 0.00+0.00C 76.67+10.41A

o« AFFEFRRZE M EE (a=0.01),

Note: Different letters present significant differences (a= 0.01).
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