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Main Storage Conditions Factor of Influencing Longevity
of Seed in Four Crops

ZHOU Guo-yan, WU Shao-yun, WANG Li-hua, WANG Yan-qing

( Biotechnology and Germplasm Resources Institute , Yunnan Academy of Agricultural Sciences/Yunnan Provincial Key Laboratory
of Agricultural Biotechnology/Key Laboratory of Southwestern Crop Gene Resources and Germplasm Innovation ,
Ministry of Agriculture ,Kunming 650223)

Abstract: To predict seed longevity and viability of Sorghun vulgare , Fagopyrum escutentum , Lactuca sativa,
and Amaranthus by survivor proportion and main storage condition factors, seeds of 8 seed lot of Sorghun vulgare and
Amaranthus with 3 levels of water content were stored at 20 C ,30 °C ,and 40 “C for lasting 810 d. Data sets of ger-
mination percent and storage period of seed from storage experiments of Sorghun vulgare and Amaranthus seed lot
and from literature reported for Fagopyrum escutentum and Lactuca sativa seed lot were used to estimate mean via-
bility period (p50) and standard deviation of seeds death distribution in time (o) for different seed lot using re-
gression equations of probability and survivor proportion in linearity ,and fitting of the equations were also synchro-
nously compared. Moreover,p50 and o by two equations estimated were used to analyze storage condition factors
with stepwise regression method ,including storage temperature () and its quadratic term(#”) , water content of seed
(m)and its logarithm (logm) ,and interaction between storage temperature and water content of seeds (¢ X m and
t X logm) ,respectively. The results showed that estimated p50 and ¢ with survivor proportion to estimate was feasi-

ble and had more statistical significance than probability estimated. Seed viability was quickly lost and its longevity
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was decreased by interaction between storage temperature and water content of seed (¢ x m). The mathematic model

G./Gy=A —p/10* "™ containing the interaction factor and survivor proportion had higher accuracy to predict

initial germination percent of Fagopyrum escutentum than the model V, = K, = p/10*~“""*™ Thus, the former and

latter models were recommended to predict initial germination rate with longevity and viability of seed known and

unknown , respectively.

Key words:seed longevity ; viability ; storage conditions ; interaction
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Table 1 Intercept,standard deviation,and mean longevity of sorghum by model 1 and model 2 estimated
AT Model 1 A2 Model 2
e b 7 Equation 778 Equation % Constant 1/0,
Materials ( °C) (%) K, Ve, ——— o P50, g 30,
¥ P R P A P Estimate P

217 20 6.75 1.027 0.001039 34.681 0.000 962.460 988.241 0.497 0.015 1.453 0.000 0.000569 0.015 1758.061 1064. 096

RS 20 11.79 0.940 0.000876 29.161 0.001 1142.075 1073.968 0.458 0.022 1.112 0.000 0.000387 0.022 2586.515 862.172

i:jet 20 13.92 1.018 0.004531 41.173 0.000 220.726 224.624 0.903 0.000 1.038 0.000 0.001800 0.000 555.577 215.500

sorghum 30 6.75 0.890 0.000676 31.392 0.000 1480.300 1317.914 0.343 0.059 1.387 0.000 0.000376 0.059 2662.792 1435.740
30 11.79 0.895 0.002062 76.607 0.000 485.036 434.201 0.605 0.008 1.110 0.000 0.001024 0.008 976.955 432.826
30 13.92 0.805 0.025187 1.204 0.548 39.704 31.973 0.856 0.075 0.735 0.041 0.006010 0.075 166.392 18.262
40 11.79 1.635 0.051860 17.807 0.000 19.283 31.534 0.915 0.043 1.384 0.019 0.022074 0.043 45.302  32.517

R4 20 6.86 1.547 0.000464 21.495 0.003 2156.774 3335.811 0.091 0.430 1.034 0.000 0.000079 0.430 12602.877 6107.877

BES 20 11.52 1.587 0.001524 68.999 0.000 656.253 1041.247 0.377 0.059 1.097 0.000 0.000407 0.059 2457.788 1322.050

iliz:;d 20 15.35 1.604 0.004538 81.125 0.000 220.384 353.523 0.866 0.000 1.116 0.000 0.001601 0.000 624.719 283. 275
30 11.52 1.402 0.001512 21.606 0.006 661.202 926.836 0.703 0.002 1.069 0.000 0.000479 0.002 2088.430 1040.230
30 15.35 1.797 0.026821 29.175 0.000 37.284 67.011 0.828 0.090 1.155 0.043 0.008755 0.090 114.217 66.063
40 11.52 2.113 0.044560 23.756 0.000  22.442 47.413 0.905 0.001 1.202 0.000 0.012797 0. 001 78.142 48.755

FiEEES 20 6.61 1.196 0.001078 28.175 0.001 928.043 1110.268 0.531 0.011 0.994 0.000 0.000346 0.011 2891. 119 1267. 520

i:;;tum 20 10.99 1.414 0.001682 69.999 0.000 594.703 840.623 0.576 0.004 1.092 0.000 0.000578 0.004 1729.643 735.595
20 13.84 1.058 0.003929 45.502 0.000 254.520 269.373 0.926 0.000 0.928 0.000 0.001378 0.000 725.830 390.366
30 6.61 1.546 0.001426 38.406 0.000 701.083 1083.663 0.531 0.011 1.064 0.000 0.000381 0.011 2627.583 1336. 320
30 10.99 1.098 0.001428 68.684 0.000 700.478 769.121 0.550 0.006 1.015 0.000 0.000560 0.006 1785.606 786.931
30 13.84 1.310 0.020697 28.721 0.000 48.316  63.299 0.792 0.110 1.006 0.049 0.007249 0.110 137.953 66.909
40 10.99 2.019 0.044387 8.126 0.149 22.529  45.490 0.939 0.000 1.175 0.000 0.012562 0.000  79.606 46.176

JEREAE 40 °C & 7K 6. 75% (6. 86% F1 6. 61% HIFh T, H & 2R EAH 1K

FR R T D7 58 Al R S 2 RE DT Z WK REFIAT A8 I T3 A Bl
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Seeds stored at 40 °C with water content of 6. 75% ,6. 86% ,and 6. 61% , their germination percentage were not up to standard of falling one or above prob-

ability unit,but water content of 13.92% ,15.35% ,and 13. 84% ,their germination percentage were not got enough data before viability lose for calculation
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Table 2 Intercept,standard deviation,and mean longevity of amaranth by model 1and model 2 estimated
BRI 1 Model 1 BRI 2 Model 2
A t m ] ]
J7#2 Equation J7## Equation %1 Constant /o,
Materials — ( C) (%) K, 1/o, —————— o, pS0, P P30,
X P R P A P Estimate P

EXKT 20 8.32 2.374 0.002 27.958 0.000 459.019 1089.849 0.636 0.006 2.335 0.000 0.001 0.006 1250.673 1531.302

Maize 20 12.98 2.162 0.002 12.129 0.146 555.458 1200.716 0.740 0.001 2.011 0.000 0.001 0.001 1706.211 1758.540
20 15.65 3.270 0.005 47.545 0.000 190.327 622.359 0.799 0.001 3.529 0.000 0.003 0.001 291.860 613.034
30 8.32 2.597 0.003 21.746 0.003 332.915 864.475 0.743 0.003 2.426 0.000 0.001 0.003 809.212 1064. 022
30 12.98 2.735 0.003 45.918 0.000 295.974 809.557 0.650 0.005 2.211 0.000 0.001 0.005 744.275 916.022
30 15.65 3.552 0.022 10.084 0.000 45.996 163.360 0.945 0.006 4.410 0.002 0.018 0.006 54.730 163.181
40 8.32 2.046 0.002 32.351 0.000 481.512 985.210 0.612 0.013 2.305 0.000 0.001 0.013 1010.979 1207.100

LSS 20 8.44 1.166 0.001 239.617 0.000 1550.523 1807.904 0.074 0.417 1.480 0.000 0.000 0.417 3271.081 2115.460

White millet 20 13.66 1.396 0.001 27.587 0.001 1103. 110 1539.987 0.398 0.051 1.438 0.000 0.000 0.051 2857.025 1910.798
20 15.26 0.767 0.001 378.975 0.000 1174.189 900.649 0.103 0.310 2.255 0.000 0.001 0.310 1095.002 904. 846
30 8.44 1.191 0.000 218.765 0.000 2026.036 2413.174 0.046 0.528 1.482 0.000 0.000 0.528 4648.413 3017.005
30 13.66 0.723 0.001 402.714 0.000 1471.281 1064.037 0.063 0.431 1.190 0.000 0.000 0.431 2551.160 1072.547
30 15.26 0.394 0.004 328.926 0.000 254.334 100.229 0.097 0.496 1.863 0.091 0.004 0.496 234.274 101.771
40 8.44 0.910 0.000 273.278 0.000 4507.714 4102.211 0.011 0.714 1.366 0.000 0.000 0.714 9146.169 4871.003
40 13.66 1.382 0.051 48.8820.000 19.644 27.145 0.727 0.066 1.169 0.031 0.015 0.066 67.431 26.984

A% 20 8.29 1.513 0.001 187.204 0.000 836.149 1265.450 0.282 0.076 1.244 0.000 0.000 0.076 2542.578 1512.750

Red millet 20 12.87 1.463 0.001 137.930 0.000 952.755 1394.262 0.256 0.093 1.007 0.000 0.000 0.093 3583.684 1702.159
20 15.22 1.539 0.002 231.694 0.000 515.061 792.686 0.434 0.028 1.064 0.000 0.001 0.028 1558.403 819.904
30 8.29 1.398 0.001 125.635 0.000 1084. 566 1516.156 0.256 0.093 1.211 0.000 0.000 0.093 3362.936 1887.119
30 12.87 1.614 0.002 129.850 0.000 626.273 1010.985 0.490 0.011 1.044 0.000 0.000 0.011 2244.765 1149.687
30 15.22 0.901 0.004 92.818 0.000 234.170 210.982 0.323 0.183 0.906 0.003 0.002 0.183 572.131 210.581
40 8.29 1.518 0.002 214.942 0.000 648.345 984.224 0.370 0.016 1.249 0.000 0.001 0.016 1823.046 1093.776
40 12.87 2.001 0.036 25.0510.000 27.772  55.572 0.967 0.000 1.167 0.000 0.011 0.000 88.869  56.455

FFRLGE-1 20 8.34 1.424 0.001 263.820 0.000 1001.236 1425.384 0.144 0.250 1.073 0.000 0.000 0.250 3369.505 1699. 486

Grain ama- 20 13.48 2.366 0.002 26.454 0.000 429.843 1016.805 0.580 0.017 1.817 0.000 0.001 0.017 1456.235 1390. 623

ranth-1 20 16.84 3.043 0.007 52.553 0.000 145.633 443.162 0.867 0.001 2.127 0.000 0.003 0.001 338.257 432.864
30 8.34 1.727 0.001 174.340 0.000 730.914 1262.161 0.332 0.064 1.123 0.000 0.000 0.064 2897.606 1606.865
30 13.48 2.275 0.002 20.274 0.005 418.416 952.017 0.722 0.004 1.826 0.000 0.001 0.004 1209.101 1165.929
40 8.34 2.218 0.002 15.382 0.052 528.474 1172.389 0.720 0.002 1.169 0.000 0.000 0.002 2845.813 1710.775
40 13.48 0.620 0.026 64.701 0.000 38.967 24.167 0.607 0.221 1.137 0.128 0.011 0.221 89.496  24.607

FPRLTE-2 20 8.07 1.296 0.001 167.695 0.000 1719.942 2229.258 0.090 0.345 1.011 0.000 0.000 0.345 6353.552 2891.900

Grain ama- 20 13.32 1.345 0.001 139.031 0.000 1330.996 1790.534 0.164 0.191 1.059 0.000 0.000 0.191 4645.700 2250.964

ranth-2 20 16.07 1.682 0.003 366.949 0.000 302.376 508.542 0.620 0.002 1.300 0.000 0.001 0.002 747.041 504.317
30 8.07 1.231 0.001 131.567 0.000 1760. 394 2166. 666 0.099 0.318 0.997 0.000 0.000 0.318 6149.788 2716. 806
30 13.32 1.209 0.001 222.968 0.000 1406.746 1700.192 0.096 0.328 1.031 0.000 0.000 0.328 4374.294 1996. 945
30 16.07 0.584 0.008 234.127 0.000 131.657 76.890 0.323 0.183 0.866 0.038 0.003 0.183 321.290  77.340
40 8.07 1.256 0.000 155.745 0.000 2847.580 3576. 848 0.035 0.538 0.998 0.000 0.000 0.53811331.78240424. 740
40 13.32 0.385 0.018 202.183 0.000 54.610 21.009 0.322 0.240 0.682 0.089 0.006 0.240 162.040 17.317

I HEAE 40 °C 757K 12. 87% Fl 15.

65% I B KT 15. 26% B FASEARFN15. 22% LI ZEK 30 CHI40 °C T &/KE 16. 84% HIAFRI -1 40 C R
IKIE 16. 07% FYFFREDE-2 FhF R IRAT 298 H T A £

Seeds of maize stored at 40 °C with water content of 12. 87% and 15. 65% ,white millet with water content of 15. 26% and red millet with water content

of 15.22% , grain amaranth-1 stored at 30 °C fll and 40 °C with water content of 16. 84% ,grain amaranth-2 stored at 40 °C with water content of 16. 07% ,

were not getting enough data for calculation
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2.1.3 #FEZ B MG 5 DIE D
B FF 22 Fh 741t Kyushu Zairai Hanadaka Saba By 5
ASHEAR A T R Y E A R E (P >0.05,%3),
MR 15 °C A& K & 11, 98% (I REIRBE A1 A5 A 2
LA BYAFIE HE LM (] I 7 438 31 g 25 Bt 2 7K
V- RE KT 0.900, X BEHL, XF TRl 5E 2 1

HE, PRI 2 1Y pSo F o #RA GiitaEE XL,
FAAETE AR BRI 2D FHLRY pSo FN o 2P ATAY
R, A L) pSO AEH 6 M 25 -2.9 ~28.9 d,
X P RE S WA B At R A s (] Y2
(%0 —EFRZF, A N. Yoshiaki 257 HAGH 1
P73 35 d.60 d.90 d A1 120 d A& 2R,

£3 HAER 1 ER 2 FEHNFEFMFH Kyushu Zairai Hanadaka Saba B8 BE tREEFEHF G

Table 3 Intercept,standard deviation,and mean longevity of buckwheat by model 1 and model 2 estimated

BRI 1T Model 1 R 2 Model 2
! " J7F2 Equation J7FE Equation % Constant /o,
(C) (%) K, /o, ———— o, P50, o, P50,
N P R? P A P Estimate P
15 11.98 0.782 0.003 0.645 0.724 395.683 309.601 0.706 0.159 0.967 0.002 0.001 0.159 962.127 338.500
25 11.98  0.851 0.005 0.606 0.739 199.415 169.781 0.920 0.041 1.001 0.001 0.002 0.041 455.848 176.200
35 11.98  0.762 0.008 0.120 0.942 118.195 90.080 0.995 0.003 0.979 0.000 0.004 0.003 247.076 89.300
15 17.89  0.707 0.005 0.429 0.934 191.716 135.615 0.946 0.005 0.972 0.000 0.002 0.005 401.006 136.900
25 17.89  0.455 0.013 0.192 0.979  75.099 34.146 0.996 0.000 0.802 0.000 0.005 0.000 182.346 31.280
2.1.4 BE WEAE 22 DRI EER T SR AR S K R (AN 1o PR

Black seeded simp son( £ 4) , HA5 20 CHFF&/Ka
4.8% .5.3% .5.6% M 6.4% ,35 °C Ff 1 & /K &
4.2% 7. 6% ,50 CH+FEFIKE 3. 1% 4. 0% 5 8
AN A HE SR 0] 05 5 R 1 )P (AN S 35 AT

Fegk vk [ 9 7 #2 R 20 C A7 & K& 5.3% .

5.8% F1 6.4% ,35 C #F & KiE 4.2% . 5.8% .

6. 1% F17.6% ,50 CHFFEF7KE 5. 5% F15. 7% 59

MARE, XU, 0T B ER G, B 2 F Y

P30 Hl o WK 1 A Gt X, LIAEIE HoAl 3

BEEFFHLIY p50 il o WRTTIT, 5E%—FE,

PR 2 fE B AR EZE o, W KT o, RRKEZ

369215 d; A5 p50,4 6 5 p50, MI2ZEHE £10d L)

L1 AN ps0, /b 91, 4 d, KR KT ps0, , e K&

2 172249. 7 d A BRI A LTE 0. 941 ~1.590 =

6], B 1 9 1,379 ~4.565 /N, AN AR 2 D)

H 17 TR R AEALTE 0.002 ~ 0.938, Hih kT

0. 600 A 11 NITFE,

2.2 ®I4 RKEMMF p50 1 o PWEEDFIFE
EFRES p50 o IERLERFEHNSH
b3

LEGAR 1 ~ K 4 A UL AR AN [R5 I B RN 5

PR A WA | X0 B A 7] s AR

1 AV 2 T30 20 A FHE R o BN pSo (HRERN T3

KR B3 N 9D TS R E K AR R, o

P50 (B P S0 B A v T sk 2, I3 A e i

40 C /K HE 11.79% F130 C &K 13.92% 20
58 19 o F pS0 WA i BAR IR AR /K 43 AR I v 45
K3 (AR 3EAE 20 °C & /K3 6. 75% F1 1. 79% HILL
At Se) /N, X R T IR R R K B
HAZHAEHERXIE 56 i 4 RAEY R 0958 T 7 4
TRUHER, BAREILUN pso Fl o WZaE a8, N
i 3L pS0 A o (4N EER R LGRS FIH]
HORT ps0 Fl o HARRL 1 A2 FOMENAER | ~ £ 4
1) p50,F1 p50, .o, Fil o, HUH XL (logp50 Fl logor)
VERZAS &, 3905 ¢ .m ot xm Fl ¢ x logm,ﬁ L m,
t xm logm F t x logm VEIZ A [FH53H7T .

2.2.1 FHFEG NES TH,4 FKEY 8 AR T
LR Z AL 0105 7 A R w B, A 78 B Y ] 2R A0
BEW S, T logp50,i8 & logp50, J 1K A8
T, 5 SRR JE AP A AL L R R R A
HAR S ¢ x m; BHFRZ R A BT AJF RAORER AR
it xm FYESIA ¢ xm JG I AL & t x logm TR
NI, DL logp50, RS R | 55 A —F-4iE 1% 7 2
A3MIEA, B 1 MREETIATERARE ¢ xm 22
i, 52 FURTESCTI A &t x m JE RS ¢ x logm
a5 3 FURTESS 2 FMhERER B I AR R m, D
logp50, RS HE I W H G AJEORBE T 7285 ¢ x m,
TERGEA T THEAY SR 2 AT BRI LA logp50, 1y P 7%
B ERH 2.3 N, A ¢ x logm M) REL
B0 TE 1) SO AN LW JE A A RV EH AN [F)
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PRIAR 15 19 7 AR O B G A A8 S A I AR [\) (A A [
EHREEIRE T exm Zw, WL, & txmifi
ANt x logm , WA ZERPNEY ¢ om F logm , N T
4 BAEYFhFAE N ot B A T, IF 4 R T

F7 4 pS0 , R SZ I 4 FAEWIFIF- p50 1) = ZEN EA R
T, /N2 —FE W ¢ xmo FITLL, logpS0 =K, -
C,.(txm) W24 FAEYFIF p50 5 ¢t xm KR

F4 HBAER 1 ER 2 FEHYSEFFHE Black seeded simp son HIE IR AR EEFN LB Fa

Table 4 Intercept,standard deviation and mean longevity of lettuce by model 1 and model 2 estimated

LT Model 1 FETI 2 Model 2
! " J7 2 Equation F & Equation  #%{ Constant 1/0,
(C) (%) K, /o, ——— o, P50, o, P50,

X P R? P A P Estimate P
20 4.8 1.924 0.000 6.475 0.166 2369.472 4559.371 0.717 0.033 1.042 0.000 0.000 0.033 15536.585 5451.489
20 5.3 1.772 0.000 8.816 0.066 3077.083 5451.489 0.446 0.147 1.056 0.000 0.000 0.147 17943.662 9196.520
20 5.6 1.926 0.000 3.086 0.544 2014.932 3880.866 0.938 0.001 1.054 0.000 0.000 0.001 11175.439 6077.000
20 5.8 1.865 0.000 13.098 0.011 2898.176 5406.184 0.348 0.218 1.011 0.000 0.000 0.218 20222.222 10134.000
20 6.4 1.885 0.000 6.582 0.160 2732.030 5149.447 0.573 0.082 1.025 0.000 0.000 0.082 18735.294 9639.000
20 7.4 2.297 0.001 19.534 0.001 1006.542 2312.259 0.666 0.048 1.157 0.001 0.000 0.048 4057.325 2582.000
20 7.8 3.782 0.003 21.733 0.000 299.482 1132.548 0.903 0.013 1.398 0.004 0.001 0.013 1281.690 1138.000
35 4.2 1.542 0.000 9.986 0.617 3373.301 5200.986 0.002 0.885 0.992 0.000 0.000 0.885 372588.764 177450. 680
35 5.0 2.543 0.002 135.860 0.000 622.179 1581.977 0.358 0.031 1.190 0.000 0.000 0.031 2958.672  2010. 800
35 5.5 3.141 0.003 127.903 0.000 299.925 942.066 0.536 0.016 1.281 0.000 0.001 0.016 1367.876 1017.290
35 5.8 3.311 0.005 116.450 0.000 204.467 676.945 0.706 0.094 1.367 0.000 0.001 0.094  706.306  585.551
35 6.1 3.723 0.006 193.054 0.000 155.603 579.238 0.544 0.094 1.367 0.008 0.001 0.094  706.306  585.551
35 6.7 4.034 0.011 161.582 0.000 91.064 367.382 0.838 0.029 1.482 0.009 0.003 0.029  380.952  361.940
35 7.6 4.702 0.029 0.000 0.995 34.713 163.229 0.781 0.310 1.320 0.256 0.004 0.310  228.571  181.410
50 1.6 1.379 0.002 17.599 0.024 556.270 766.939 0.535 0.010 0.990 0.000 0.001 0.010 1974.447  916.000
50 3.1 1.404 0.001 6.676 0.572 873.493 1226.144 0.527 0.011 0.942 0.000 0.000 0.011  3805.525 1663. 870
50 4.0 1.454 0.001 4.182 0.980 974.707 1417.242 0.607 0.001 0.941 0.000 0.000 0.001 5242.798 2284.390
50 4.1 1.672 0.003 40.311 0.000 355.756 594.678 0.496 0.005 1.024 0.000 0.001 0.005 1495.159  752.890
50 4.2 2.183 0.007 131.372 0.000 151.997 331.874 0.534 0.011 1.189 0.000 0.002 0.011  528.279  347.180
50 5.1 3.298 0.030 95.823 0.000 33.847 111.627 0.791 0.018 1.346 0.003 0.008 0.018  131.367  110.470
50 5.5 3.549 0.041 88.817 0.000 24.423 86.677 0.724 0.149 1.410 0.058 0.011 0.149 94.276 85.320
50 5.7 4.565 0.071 86.665 0.000 14.051 64.141 0.773 0.316 1.590 0.216 0.017 0.316 58.333 62. 990

X2k B AR 1 1) logp50, FIBERY 2 1) logp50,
4 BARRVEYI K, 530 0 = 5 4.017 Fil 4. 143
J& 3.974 Fl 4.044 T3 A 3.029 Fl 3.107, B EE
4.541 1 5.031, C,, 43 5 4 & % 0.004937 Fi
0.005299 . % J& 0.003737 #1 0.003841. fif F7+ #
0. 002977 F1 0. 003208 . 55 E 0. 008762 F1 0. 010572
(%5)., HMMERAERS Y FR—EWH K, .C,, ZIH]
RIP T B2 5, TR — BRI Rl A A [F] Fef
TFHER K, C, S WIS 22 L, W 5 Fp

¥ =

M) 3 NF LR K, N 3.872 ~4.314 Fi13.951 ~
4,586, BARAH 2% 1K 0. 442 F1 0. 635,18 K, fHHB /)
MLt m R M m RN HE S &L R W
4.314(t=-5.697,P =0.111 >0.05) 1 4. 586 (¢ =
-10.239,P =0.062 >0.05) 2R TG T2 FE X,
C,, 7E 0. 005318 ~0. 004633 1 0. 005992 ~0. 004766 2
], FH2% 0. 000685 F1 0. 001226, C, % KB 2L it =5 3%
F2L 5 5 W7 Y 5 iR R 1Y 0.004633 (¢ =
10.322,P =0.061 >0.05) F10. 004766 (1 =4.307, P =
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Table 5 Stepwise regression equations and their parameters of mean vitality period interaction of storage temperature and
water content of seeds
logp50, logp30,
bk A A I okl A M o
Materials Constant Coefficient Equation e Constant Coefficient SR Bquation 75 it
Variable Variable
Estimate P Estimate P R? P remained Estimate P Estimate P R? P remained
AR T2 4.004 0.000 —0.005197 0.006 0.808 0.006 txm  4.064 0.000 —0.005530 0.008 0.787 0.008 (xm
Red sweet sorghum
FLLE R 4.314 0.000 —0.005318 0.005 0.884 0.005 txm 4.586 0.000 —0.005992 0.005 0.889 0.005 xm
High red sorghum
s 3.872 0.000 —-0.004633 0.007 0.796 0.007 txm  3.951 0.000 —0.004766 0.005 0.820 0.005 txm
Sweet sorghum
HIHARE SRR 4.017 0.000 -0.004937 0.000 0.795 0.000 txm  4.143 0.000 -0.005299 0.000 0.780 0.000 txm
Combined sorghum
F KT Maize 3.544 0.000 —0.002234 0.046 0.582 0.046 txm  3.825 0.000 —-0.002829 0.035 0.621 0.035 txm
EESS 4.117 0.000 —0.004059 0.012 0.681 0.012 txm  4.268 0.000 —0.004391 0.007 0.731 0.007 txm
White millet
LIk 3.810 0.000 —-0.003296 0.010 0.700 0.010 txm  3.971 0.000 —-0.003616 0.007 0.729 0.007 txm
Red millet
FPRLBE-1 4.114 0.001 —0.004280 0.042 0.597 0.042 txm  4.402 0.001 —0.004948 0.042 0.596 0.042 (xm
Grain amaranth-1
FPRLHE-2 4.069 0.000 —0.004092 0.015 0.656 0.015 txm  4.319 0.000 —0.004621 0.014 0.661 0.014 (xm
Grain amaranth-2
BRI 3.974 0.000 —0.003737 0.000 0.632 0.000 txm  4.044 0.000 —-0.003841 0.000 0.534 0.000 ixm
Combined amaranth
[iE= 3.029 0.001 -0.002977 0.025 0.852 0.025 txm  3.107 0.001 -0.003208 0.026 0.849 0.026 txm
Buck wheat(model 1)
>4 2.934 0.000 -0.005681 0.003 0.997 0.003 txm  3.004 0.000 —0.0061530.002 0.997 0.003 ixm
Buck wheat (model 2) 0. 036936 0.010 1 x logm 0. 040236 0. 008 1 x logm
B 4.541 0.000 —0.008762 0.000 0.768 0.000 txm 5.031 0.000 —0.010572 0.000 0.615 0.000 ¢xm
Lettuce ( model 1)
P 3.857 0.000 —0.009810 0.000 0.850 0.000 txm
Lettuce ( model 2) 1.236622 0. 004 1 x logm
B 3.337 0.000 -0.010284 0.000 0.958 0.000 (xm
Lettuce ( model 3) 5.210237 0. 000 1 x logm
-0. 412949 0. 001 m
0.145>0.05) Z MM ESFB LG IT#E X, WE B X, C, £ 0.004280 ~ 0.002234 I 0.004948 ~

5AF LAY K, 7E 3.544 ~ 4. 117 F13.825 ~
4.402 Z 6], fH223K 0. 573 F1 0. 577, (13K ¥
ROE-1 FUFFRL -2 P K S £ KT
3.544(¢t=35.815,P =0.001 <0.01) FI 3. 825
(:=12.924,P=0.006 <0.01) ZT3E KK 3. 810
(1=18.681,P =0.003 <0.01) Fl 3.971 (¢ =
9.185,P=0.012 <0.05) Z [0 i) 22 FH G it 2

0.002829 = [a], #H 2% 0. 002046 F1 0.002119, [ 3¢
K KR TE-1 FRER -2 19SF ¢, WS E kT
f) 0.002234 (¢ = 27.745, P = 0.001 < 0.01) A
0.002829 (¢ =11.289,P =0.008 <0.01) ZL15 K1Y
0.003296 (¢ = 12.316, P = 0.007 < 0.01) #il
0.003616(t =6.419,P =0.023 <0.05) Z 8] i 22 &
WAL 2R XL
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2.2.2 WMFRTHEDHHIREE MWK 6 A,
4 A5 8 AR FHERYZE A A 7 K H L, B
5tk P [ ZR A5 2 s 2 JCIR R X T logor,
W logor, , ey 5E 0 JE S RT3t i Jr R AR AR
BT oxm s, BIR, L logo, WIRNAEEEIT  §HFR 4
FhFHEA A 2 A (R e s A5 R [ AR

%6

At xm, LRt xm , ANt x logm , AT
(1 ¢ 2 F logm , JZ 5200 4 ZEAEY)FhF FE T ] 53 A
PR IE2E () EZ A R, PRIt 5/ —FE,
logo =K = Cy; (¢t x m) W2 4 EAEY)FhF 7N 81k
P BTN [0 53 A1 AR 22 5 T L B AR 57K
HEHAEM ¢ xm FXFREX,

REZSPRBENMHFEKENZEERNZESOEAERESH

Table 6 Stepwise regression equations and their parameters of mean standard deviation interaction of storage temperature

and water content of seeds

logp50, logp50,
Xz L5

B A R L A REC P

AR = uation AR
Materials Constant Coefficient Equation e Constant Coefficient b e

Variable Variable
Estimate P Estimate P R? P remained Estimate P Estimate P R? P remained

RTINS 4.096 0.000 -0.005514 0.006 0.801 0.006 txm  4.273 0.000 -0.004877 0.008 0.786 0.008 txm
Red sweet sorghum
[N =R 4.194 0.000 -0.005627 0.008 0.861 0.008 txm  4.953 0.000 -0.006263 0.004 0.894 0.004 ixm
High red sorghum
BiEES 3.830 0.000 -0.004939 0.009 0.771 0.009 txm  4.333 0.000 -0.005002 0.006 0.813 0.006 txm
Sweet sorghum
SR A IO 4.014 0.000 -0.005300 0.000 0.802 0.000 txm  4.467 0.000 -0.005259 0.000 0.802 0.000 txm
Combined sorghum
FKF Maize 3.321 0.000 -0.002853 0.049 0.574 0.049 txm  3.975 0.000 -0.003903 0.048 0.576 0.048 txm
58K White millet  3.827 0.000 —0.004133 0.014 0.660 0.014 txm  4.243 0.000 -0.004300 0.018 0.631 0.018 ixm
215K Red millet 3.360 0.000 -0.003158 0.012 0.680 0.012 txm  4.132 0.000 -0.003669 0.009 0.702 0.009 txm
FFRIDE-1Grain ama- 3,665 0.000 —0.004000 0.012 0.752 0.012 txm  4.068 0.000 -0.003363 0.049 0.573 0.049 ixm
ranth-1
FFHIDE-2 Grain am-  3.378 0.000 —0.002934 0.025 0.597 0.025 txm  4.233 0.000 -0.003644 0.019 0.629 0.019 txm
aranth-2
BITE R 3.878 0.000 -0.003641 0.000 0.511 0.000 txm  4.411 0.000 -0.003987 0.000 0.525 0.000 txm
Combined amaranth
HitFed 2.996 0.000 -0.002385 0.005 0.948 0.005 txm  3.364 0.000 -0.002431 0.006 0.941 0.006 txm
Buck wheat(modell )
HHEEE 3.221 0.000 -0.002221 0.002 0.997 0.003 t¢xm
Buck wheat(model2) —-0.019396 0.030 m
BB Lettuce 4.526 0.000 -0.010833 0.000 0.800 0.000 txm  5.497 0.000 -0.012098 0.000 0.649 0.000 txm

Xt ¥ logo, M loga, ,4 ZEVEYIIY K {H 435 R &
B4.014 F1 4.467 )8 3.878 Fl 4.411 W FFF
2.996 F 3.364 M B E 4.526 F15.497,C,, 457 5K
B #0.005300 F10.005259 . Wi J& 0.003614 i
0.003987 . &ff 3% Z 0.002385 F1 0.002431, p
0.010833 A1 0.012098, [Fl—/E¥HI WA K.C,, 10
Z 2 SRR, S RAAS [F R K
M 3. 830 ~4. 194 F14.273 ~4. 953 K122 0. 364 Fl
0.680, XFTkEAMA 1 1) logo, M5 , K (HHE KK

CLR R SR £ i SR - S R 5 3. 830 2
)G E 2 5(1=6.429,P =0.098 >0.05) , Mi% T
K AR 2 1 logo, , £1 it s SE A R SR 0 °F-34 K {H
e mBZzRmESMNAR T E L (1= -
21.567,P = 0.029 < 0.05); C,, 7E 0.005627 ~
0.004939 A1 0.006263 ~ 0.004877 Z [f], A 22
0. 000688 F10. 001386, [FHf, %I T logo, , ZL it 3
IR 2L R R BT €, SRS 22 R 0 22 5 st it
FE Y (¢ =11.177,P =0.057 >0.05) , {H & X T
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logor, , 4TI SN R SR B € (B )5 i 21 3
ZEGBEES (1= -21.176,P =0.03 <0.05) , U
J& S5 ASFhFHEE K (B 3.321 ~3.827 F13.975 ~
4.243 Z ], ¥ 2 0. 506 F1 0. 268 ; XF T logo, , £ K
T LR FRFRLDE-2 (734 K AH SR -1 H
FKRZMIMERAG TR L (1= -18.546,P =
0.003 <0.01;¢= —-28.176,P =0.001 <0.01) ; % T*
logo, , BT 5740 4 MEW V- BB Z B0 A %
Z5(1=4.622,P =0.019 <0.05) , 5 Fh-FHLK
CpTE 0. 002853 ~0. 004133 Fi1 0. 003363 ~ 0. 004300
Z 8], M1 7% 0.001280 A1 0. 000937 ; %} T logo, , Tk
T ZLOKRFRF R -2 P38 € (5 1 SRR
K -1 MY Cp HZ AW EEER
(t=-11.899,P =0.007 <0.01) ., X} T logo, , L3¢
K AFRL-2 BSFY € S RERITE - 1 Z A
#5(1=23.480,P =0.027 <0.05) , 5 E KT HFIH
BRI Cyp 2z A B E 2R (1= - 35.616,
P=0.018 <0.05)
2.3 AR(1)(2) MTNERELR (LFHFEE

F11)

PIINAS B9 EH 3722 A4t Kyushu Zairai Hanadaka
Saba ¥ K =2.996 . C,,, =0. 002385 (Xf T 52 1) il

K=3.364.C,, =0.002431 (X} FHFE2) , b T
FECL)F(2) T I 120 d J5 R 7 & 2558
FiF- 2% 2E R TG (B 81. 33% [ % 120 d B A UREE
ELAAIE BT ] | 5 2% 25 3% IRt (B WS (1Y) 22 (8 &%
HAP A AE«“ MEAE = WEAE x 10% " i Fl 9 501 %
SEOLRET, PR (1) T B 9 K 2R B R
M -0.9574 ~0.4575 , 4% F 7.1% ~67.8% , 5%
T 120 d J5 B K ZF R MEEMEAH 2 0.87% ~
7.30% , e 3 AN FUE o3 A 7 < ERAE + WERAE x
10% " BT (32 7)), o 375 F0i A O 56 st Ji)
100. 61 ~145.36 d Z 0], 5 3L FRIE AT [E] 120 d 44
2£5.6~25.36 d, [FFEA 3 A TINETE WEME + W
SMH x 10% " (W H, 7R (2) B & 28 R A
13.61% ~ 67.07% Z i), 5WEAEHAH 2 1.13% ~
7.40% o 4 AMEAENEE £ WEME x 10% " 1Y
T, 5 4/5 ; BU A58 A5 A 7E 103. 38 ~ 166. 86 d
Z[8], 552hRA4r 120 d AH2E 3. 74 ~46.86 d, A 3
AMETE“ ELAH + MEMH x 10% 7 A5 Fl . X 1560
AL A LU R (2) AR SN 3= 22 Fh - i
i A AR TG 7 T EL TR0 A= % g B HERR P o A
AU Y 5 AP YR A 5 ) 30 N A A A T —
FE BT

®7 HFAE()F(2) TR EKE 11.98 %70 17. 98 % IFHTE 15 °C.25 CHI 35 C120 d EWHMFEMFMMEFENES
Table 7 Germinaton percent and longevity of sweet buckwheat seed lot stored at 15 °C,25 °C and 35 °C after 120d with wa-
ter content of 11.98% and 17. 98 % by equation(1) and (2) predicted

oV 1 Equation 1 T2 Equation 2
' m PV PV-OV PV PV-OV
Txm GP’
() (%) @, K GP(%) G st A cp ST GP ST
‘0 -
V; AE (%) (d) (%) (d) (%) (d)

15 11.98 179.7 68.67 0.4865 0.782 0.4575 67.8"

25 11.98 299.5 60.00 0.2533 0.851 0.2241 58.8*

35 11.98 419.3 40.00 -0.2533 0.762 -0.4491 32.7

15 17.89 268.35 52.67 0.0670 0.707 0.1787 57.2*

25 17.89 447.25 12.00 -1.1750 0.455-0.9574 7.1

109.30* -0.87 -10.7 0.967 67.07"

114.40* -1.20

100.61° -7.30 -19.39 0.979 35.47"

145.36 4.53

138. 49 -4.90

103.38 -1.60 -16.62
-5.6 1.001 58.87" 113.99" -1.13 -6.01
107.68 " -4.53 -12.32
25.36 0.972  60.07 166. 86 7.40  46.86

18.49 0.802 13.61" 123.74* 1.61 3.74

OV : WEEH, GP: A28 GP . T FHUE 80 120 d S AR ZE AR 95T, PV SR, ST V2Tt i), * %840 A 76 < WZR{E + WLZRAHE x 10% "

1143

OV . Observed value, GP ; Germination percent, GP’: Germination percent of seeds after 120d stored, AE ; Approximately equal, PV ; Value predicted by e-

quation (1) and (2),ST:Storage time, * : Asterisk showed that the level were distributed at a range of “observed value + observed value x 10% ”
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V¥ i (p50) FFRFFE T ] 73 A O FR HEZE (o)
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4 RAEYIF T p50 F1 o W9 FEWRR L I R . B
PAK 3 Fh/NEZ ST/ p50 o 5 XA HAE H 4L
2 RIKAK logp50 =K, - C,, (t xm) Hl logo = K -
Cyr(txm) Wi H T IX 4 RAEWFI T 1Y p50
Mo, SN logp50 =K, — ¢t —c,m""
logo =K, — Cylogm — Cyt — COtzm e, ik 2 3%
RS xm — AR A2 HT A SR
SEHS e om B e logm, PRI B 28 g T TR E AL Fh
5 K AR ELAE FH X F5000 e 7 i R AR 3 O )
B

ARWFE R AT 1 1) logo, Ry 3 ET 3R 28I
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R ST AN [R) B -4t 2 [A) % 28 S A G220 3
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