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Fig. 1 Diagram of delayed luminescence detection system

DB R SRR OGIER K 467 nm 1Y B H R
D40 LED. S & 1 09 6 48 0 35 B2 1 59 R4 )
FE b AR R B R BILRS 2 T DG 9 0 R R
(i) o ek 4 T g DR R o Ak T P TRAR S S R ) 3K Bl A
Motz BP0 B Py 455 i - DR TR O FAT L Ol F A I A
(Photo Multiplier Tube, PMT) # 47 ZE i % )t 1)

F G0 i Ao R A A R A A Y I AN
AW HE IR RO 5 1 T L A RS 4 I R A
PR EE S A YR A TR EF S 2ot r
TR JE R R OG5 )t R e PR GPE TS R
AL AT IR SO A IR & 1 & 5 5. I AR
R OGP A O IR AT A8 PC S i & PMT (1)
70 e R - A 4 2 1) AR 4 B[] 7R PC i R
AR B Y H A L R R SRR KOGAE S I K R AR
dl AR il B 7E B AL RO R O TR Y R
{0 4 B[R] PMUT (9% 47 5 6 R0 AR 40 B[] £ 457 A8
BRG R G RTTRFR PR, LED fi52, it
I % 4 F80 T B o s s 1) 38 3K 9 5 B JR] S B L
iy 3 — S EEHME S LED SR K L [F] B i 5 5 Bl
KRS 5 P T . PC iy 17 R 4 A A #E
PMT # U A il B3R R OGAR 5

I B 4 Y BBCEE b 10 Rz, FHUE 40, T 26 T %
W KR i 2 B B O BEAT [B) 24 1 min. U 5 A5 (6]
M A0 s REBARAIE A 1 s, TAEHRE R —1 000 V,
FE SRR AR FF 25 CL Al f5 4500 1 AR . IF
U925 AR IS o B 2R B A = IO 2L T e A A
1 h A IR A
1.3 MFFEHHNE

R TTC 5 ikt I F 106 1 DL v B
wn B T A it TTC 8 RanFpFiG 1 (uS - g D).

2 HBREHH

2.1 MEMTFHEIEPHNBEREMMFED
MEL

Bl 2 S kg R B R ROGERE To B2 k. 8]
Hh Rt B I TR 2E AT R 235 0 W ia i X B2 Y
Bl & RO B A i & I T f) R A7 52 BB B B 0 L A
Wik 2 d M4 d B G b XRS5 LM T
A R I B B 4R R AL 7 PEG B35 e
N AR T d I R R RO 28 W 38 i X B A

TEW] A ik e A TG i A AL DL A 3. [ 3
7N TR S i A rp T IR A B b 1T ) B A i 1)



284 * F i 40 %
11 ¢ n 07
_ ¢k . = (d
10 ¢ L S 06L M o1d
~ A Aa2d
oA 9r P _05¢ ‘o *3d
2 7 2 «4d
s 8 o 025% o E o4l - e
2 - e e &) : *6d
= 7 & e S 03t (N
6r - = 02t i:;{
- .ﬁt
51 o 0.1F ", %
1 1 1 1 1 1 1 |}
0 1 2 3 4 5 6 ol " "'.'.---mm
Germination time/d L 1 1 1 |
0 10 20 30 40

B2 MNEMFHARXABRYWERALREESE A
T &

Fig. 2 Spontaneous bioluminescence of wheat seed in

germination and its changes under osmotic stress
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under osmotic stress
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Table 1 Changes of DL dynamic parameters of wheat

seed during germination

Germination

time/d ! ’ ’ ' ’ °
1C0) 616.7 721.5 1122 1191 1614 1694 2137
i 0.802 3.767 1.857 4.194 4.312 3.418 3.889
T 1.288 1.375 0.960 1.561 1.524 1.490 1.630
R 0.986 0.990 0.993 0.995 0.997 0.997 0.998
R2 BEMEBTINEMFHAIRPEREN
PHESENEL

Table 2 Changes of DL dynamic parameters of wheat seed

during germination under osmotic stress

Germination
) 1 2 3 4 5 6
time/d
1C0) 590.1 620.7 841.9 857.7 1052 1111 1210
5 0.187 2.733 2.727 3.258 1.824 3.356 2.413
I 0.716 1.221 1.363 1.438 1.058 1.413 1.298

R* 0.985 0.989 0.995 0.989 0.995 0.993 0.99%4
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Changes of Ultra-weak Photon Emission of Wheat Seed During
Germination and Its Significance under Osmotic Stress

LI Shao-hua', XI Gang', FAN Lin-lin*®, LIU Kai'
(1 Department of Applied Physics, Institute of Science, Xi'an University of Technology, Xi'an 710048 China)
(2 College of Physics and Information Technology s Shaanxi Normal University s Xi'an 710062, China)
(3 Mathematics and Physics Section s Xi'an Commanding College of CAPF, Xi'an 710038, China)

Abstract: In order to evaluate drought resistance of wheat seed during germination using bio-photonic
technology, treatment to germinating wheat seeds with polyethylene glycol,spontaneous luminescence and
delayed luminescence of wheat seed in ultra-weak photon emission during germination under osmotic stress
were measured. Through establishment of dynamic equation of delayed luminescence and mathematical
fitting, the initial intensity I(0), attenuation parameters f3, coherence time 7 and integral intensity I (T)
of delayed luminescence during germination were obtained. And the state parameters and the order
parameter of cell system were constructed according to the significance of delayed luminescence integral
intensity and spontaneous luminescence. The expermental results shows that the increases of spontaneous
luminescence and integrated intensity of delayed luminescence in ultra-weak photon emission of wheat seed
are the stage during germination, the increases of the state parameter and order parameter of cell are the
stage, and osmotic stress inhibits these increases. It is suggested that the state parameter and order
parameter of cell based on ultra-weak photon emission may be used as physical indicators to evaluate
drought resistance of wheat seed during germination.

Key words: Ultra-weak photon emission; Osmotic stress; Wheat germination; Order parameter





