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Effects of Storage Methods and Water Contents Before Storage on Oat Seed
Vitality

MA Xiang, JU Ze-liang, JIA Zhi-feng", LIU Kai-qiang, WANG Xiao-jun
(Key Laboratory of Superior Forage Germplasm in the Qinghai-Tibetan Plateau, Qinghai Academy of Animal Science and Veterinary
Medicine, Xining, Qinghai Province 810016, China)

Abstract:In this study, 15 oat varieties were used to investigated the effects of different seed moisture content
[12% (T1), 14% (T2), and 16% (T3) ] and storage methods (conventional and hermetic storage) on the
germination characteristics. The results revealed that there were significant genotypic differences (P<C0.05) in
response to moisture stress among the varieties, which were further influenced by storage duration and method.
For example, ‘Baiyan 7’ exhibited the best performance during the initial germination stage at 16 % moisture
treatment (T3), whereas varieties such as ‘Qinghai Sweet Oat’ showed higher germination rates under low
moisture conditions (T1). In addition, storage methods significantly altered moisture sensitivity of varieties:
conventional storage increased the suitable moisture threshold to T3 for certain varieties, while hermetic storage
reduced the moisture requirement of most varieties. Embryo development analysis revealed that distinct pat-
terns in radicle and plumule biomass responses to moisture levels among varieties. Hermetic storage induced a
shift from linear to peak-curve responses in these traits. Differential sensitivity to moisture between radicles and
plumules was also observed, indicating genotype-specific resource allocation strategies. Hermetic storage had a
highly significant effect (P<C0.01) on oat seed germination characteristics. Based on TOPSIS comprehensive
evaluation, ‘Qingyan 1’ was identified as the best stablity. Furthermore, strong correlations were observed
between embryo indicators and germination parameters, suggesting that they could be used as a reliable predic-
tor of seed vigor.
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Table 1 Initial moisture content of 15 oat varieties

s i i R GRS R i i LIRS
Number Varieties Initial moisture content / % Number Varieties Initial moisture content /%
1 KA 255 9.29 9 HiE25 9.77
2 KA 199 10.43 10 Tk A 149 8.66
3 FHE 75 9.52 11 g 444 8.35
4 A 10.77 12 HHLS 8.84
5 e 245 11.02 13 Hil2% 9.80
6 Hills 11.52 14 KA 246 9.11
7 PR A 268 10.75 15 KA 264 9.55
8 AN 11.27
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Table 2 Effects of different gradients of water content on germination indexes of oat seeds in the pre-storage period

T2 ERE. EEERERNE,  HKA 264" /)
NI = R TN O AR LA O A B0 I N T A
(P<<0.05).

Variety  Treatments Germm.anon Germination .Germmatlon . Germination Variety  Treatments Germlr}atlon Germm/atlon .Germmatlon Germination index
potential % rate/ % index at 5 days index at 10 days potential /% rate/ % index at 5 days at 5 days
HFikass Tl 64.7623.30°  72.38£4.36° 4532023 2532015 | HH25 Tl 53.3344.36"  77.14%£5.71"  3.73£0.31° 2.7040.20°
T2 57144286 81.90+1.65°  4.00£0.20"  2.8740.06" T2 65714495 91434495 4.60+0.35 3204017
T3 49524 1.65°  91.43+4.95 3474012 3.20+0.17° T3 209544360 67.62+5.95" 1474031 2.37£0.21"
HRAL19 Tl 38104165  48.57£2.86°  2.67£0.12"  1.70+0.10° |HAKAL9  T1 64.767.19°  78.10+3.30°  4.5340.50* 2.734£0.12"
T2 53334595 61.90+11.55°  3.734042°  2.1740.40° T2 2857+286° 68.57+857  2.00£0.20° 240+0.30°
T3 33.33£1.65"  47.62£1.65"  2.33£0.12"  1.6740.06" T3 46.67£165 85.71x5.71°  3.27£0.12° 3.00£0.20°
H#ETS T1 25.7142.86° 45714495 1.80£0.20° 160017 || 444 Tl 76.19%4.36°  92.38+3.30°  5.33%0.31° 3234012
T2 46.67£4.36"  5810£7.19" 3274031 2.03+£0.25" T2 STI4ET756"  71.4342.86°  4.00+0.53° 2.50+0.10¢
TS 62.86+2.86"  70.4843.30°  4.40£0.20°  2.474+0.12" T3 67.62£3.30" 85.71+286" 4734023  3.00£0.10°
i Tl 238144365 5429571 1672031 1.90£0.20° | HH1S Tl 6190595  72.38%7.19" 4332042 2.5340.25
% T2 15.24£1.65" 44765165  1.07+012°  1.57+0.06" T2 73.33%4.36°  86.67+7.19°  5.13£0.31° 3.03£0.25"
T3 4764165 40.95%1.65  0.33x0.12°  143£0.06" T3 67.62%1.65" 73.33%£165" 4734012  2.57£0.06"
M2 5 Tl 64.7614.36°  80.9543.30"  4534£0.31°  2.83+0.12° | FE2% Tl 47.62£595  69.52+3.30°  3.3340.42° 2434012
T2 52384595 60.0044.95  3.674042° 2104017 T2 80.00+5.71° 84764436 5.60+040" 2.9740.15"
T3 56194165  70.48+£4.36"  3.93£0.12° 2474015 T3 63.81£330"  69.62+3.13"  4.60%0.00° 2.3740.23
#5115 Tl 58.10+4.36° 90484330 4.07+0.31°  317+0.12° [HARA246 Tl 64381256'  69.52+4.36" 4871031 237012
T2 54294286 69.5245.95"  3.804£0.20"  2.4340.21° T2 41.90+4.36"  60.95+5.95"  2.934£0.31° 2.13+0.21"
T3 47.6244.36"  59.0544.36°  3.3310.31"  2.07+0.15° T3 5810+4.36°  80.9514.36" 4072031 2.83£0.15
FAA268  TI 3238+4.36"  42.86+286" 2274031 15040107 |FAA264 Tl 50484436 6381165  3.53+0.31° 2.23£0.06"
T2 14.2947.56"  35.24+330°  1.00+053"  1.2340.12° T2 58101719 69.5245.95°  4.07£0.50" 2.43£0.21°
T3 38.1047.19°  54.2941143  2.6740.50°  1.9040.40° T3 5810+165 62.8642.86"  4.07£0.12" 2334015
e Tl 26.67£1.65  47.62£1.65°  1.87£0.12°  1.6740.06"
T2 18.10£1.65"  40.00£0.00"  1.27+0.12"  1.40£0.00°
T3 7624330° 40002495 053£023 140017

T AN RINE B R B A R b 7R AN () 35 Kk 8] 7 28 5 4 5 (P<<0. 05) o Rl
Note: Different lower case letters indicate significant differences between seeds with different moisture contents at P<<0. 05 level. The same
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Table 3 Effects of gradient water content on radicle weight of different varieties of oat seeds under different storage conditions fvi: g

i 3L Jlo€ g I W i sl Jla-1ip IR Fliillee
Variety ~ Treatments  Pre-storage period ~ Conventional storage  Airtight storage Variety ~ Treatments  Pre-storage period ~ Conventional storage  Alrtight storage
HKA 255 T1 0.04940.0028" 0.052020.0064° 0.696£0.0069* w25 T1 0.0601£0.0068° 0.0602:-0.0040" 0.596£0.0040°
T2 0.0496+0.0034" 0.0614+0.0010° 0.77440.0042° T2 0.0445+0.0005" 0.0516+0.0071° 0.63640.0067*
T3 0.0740+0.0067* 0.0727+0.0045* 0.69240.0017° T3 0.0693+0.0046° 0.0742+0.0087* 0.39040.0030"
HAKA199 Tl 0.0606+0.0058" 0.0674£0.0016* 0.3720.0020" || KA 149 T1 0.055120.0090° 0.0568+0.0051* 0.661+0.0052"
T2 0.0808+0.0009* 0.0606+0.0029" 0.49840.0035* T2 0.0590£0.0078" 0.0398+0.0011" 0.75640.0028"
T3 0.0576+0.0037" 0.0538+0.0036 0.40440.0078* T3 0.0673£0.0038" 0.0427+0.0023" 0.40240.0108"
PR T T1 0.033140.0017"  0.0529£0.0013"  0.520£0.0035" | Fiffddd Tl 0.0692£0.0060°  0.0708=0.0008"  0.601+0.0034"
T2 0.0510£0.0064* 0.0718+0.0017* 0.66340.0003* T2 0.0553+0.0012" 0.0627+0.0007" 0.67940.0035"
T3 0.04320.0071% 0.0737+0.0049* 0.27440.0020¢ T3 0.0449+0.0033 0.0526£0.0005 0.37040.0035¢
iR Tl 0.0573+0.0061° 0.0350+0.0024" 0.601£0.0025° || HHL5 T1 0.0519+0.0073" 0.04520.0032" 0.547+0.0055"
T2 0.0540+0.0074* 0.0444+0.0030° 0.71740.0072° T2 0.0403£0.0015° 0.0642+0.0028* 0.38440.0017"
T3 0.06540.0052* 0.0438+0.0021* 0.37140.0090° T3 0.0679=0.0050° 0.0481+0.0051" 0.42340.0023"
2% T1 0.0869-+0.0033" 0.0704+0.0044" 0.78840.0087 || Fi5l2%5 T1 0.05960.0044° 0.0399+0.0029" 0.534+0.0028"
T2 0.0622+0.0043" 0.0802£0.0030"  0.89140.0032" T2 0.0323+0.0053" 0.0441£0.0055* 0.42840.0050"
T3 0.0820£0.0043" 0.0840£0.0073* 0.61840.0054" T3 0.0558+0.0039° 0.0328+0.0040" 0.36740.0025"
515 T1 0.0647+0.0066" 0.0772£0.0005* 0.58310.0125" || KA 246 T1 0.0461+0.0098" 0.067320.0055° 0.65740.0012°
T2 0.0659+0.0057" 0.0811£0.0010° 0.73840.0013° T2 0.0673£0.0072° 0.0642+0.0020° 0.85740.0031°
T3 0.0921£0.0047* 0.0591+0.0064" 0.44640.0034" T3 0.0578+0.0005® 0.0491+0.0021° 0.41640.0062¢
FkA 268 Tl 0.0380+0.0067" 0.0491+0.0051" 0.4860.0047 || HkA 264 T1 0.053620.0039° 0.068720.0050° 0.656+0.0075"
T2 0.0718£0.0049° 0.0592£0.0036* 0.59640.0083" T2 0.0511£0.0052° 0.0522+0.0022" 0.66640.0093"
T3 0.0702£0.0016* 0.0590+0.0020° 0.55340.0029* T3 0.0557£0.0048" 0.0727+0.0038* 0.48240.0018"
e Tl 0.0538£0.0111°  0.0493£0.0027°  0.499+0.0025"
T2 0.0467+0.0024" 0.0363+0.0026" 0.62340.0029*
T3 0.0404£0.0031° 0.0491£0.0005* 0.53040.0067"
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Table 4 Effects of different gradient water content storage conditions on the germ weight of different varieties of oat seeds H.4i : g

i Bk o8- g I I G Ok 86 1ig ] I I
Variety ~ Moisture content  Pre-storage period ~ Conventional storage ~ Airtight storage || Variety ~ Moisture content Pre-storage period Conventional storage  Airtight storage
H kA 255 Tl 0.0761+0.0033"  0.0990+0.0085°  0.0985+0.0103"|| FH#E25 T1 0.0833£0.0052°  0.0991£0.0052"  0.0978-£0.0048"
T2 0.0800+0.0029"  0.0848+0.0010"  0.0921+0.0050" T2 0.0832£0.0032°  0.0994£0.0070"  0.1348£0.0612°
T3 0.0873£0.0058" 0.1001£0.0041"  0.1154£0.0080" T3 0.0817£0.0121°  0.1108£0.0076"  0.0827£0.0029°
HKA199 Tl 0.0713£0.0031° 0.0732+0.0039"  0.0568+0.0057" || 7 KA 149 Tl 0.0911£0.0053"  0.0784£0.0023"  0.1034=£0.0067*
T2 0.0683+0.0076" 0.0728+0.0020"  0.0704+0.0027* T2 0.0850+0.0048"  0.081940.0024*  0.1072+0.0023"
T3 0.0716£0.0019° 0.0830+0.0009"  0.0504+0.0099" T3 0.0752+0.0095"  0.0703+0.0026"  0.0613+0.0077"
FHETS T1 0.0704=0.0045° 0.0722+0.0033"  0.0807+0.0039" || i 444 Tl 0.0909+0.0025"  0.100940.0034"  0.1059+0.0055"
T2 0.03460.0037°  0.085840.0015°  0.0746+0.0057* T2 0.0970+0.0009"  0.086040.0020°  0.0998+0.0120"
T3 0.0731£0.0077° 0.0903+0.0052*  0.0427+0.0018" T3 0.0858£0.0034"  0.093940.0010"  0.0870+0.0026"
A Tl 0.0664£0.0085"  0.0810£0.0040"  0.09640.0046" | Ee 15 Tl 0.0864£0.0021°  0.0900+£0.0069"  0.1117+0.0081°
T2 0.0778+0.0070° 0.0833+0.0026"  0.0936+0.0031* T2 0.07660.0078"  0.102940.0045"  0.0756+0.0063"
T3 0.0742£0.0007* 0.0904+0.0013*  0.0654+0.0013" T3 0.0850+0.0113*  0.08314+0.0015"  0.0688+0.0032"
e 25 Tl 0.0941£0.0060° 0.08084+0.0064°  0.1109£0.0052" | #5l2% Tl 0.0684+0.0076"  0.076340.0041"  0.0961+0.0050°
T2 0.0916£0.0053" 0.0938+0.0027"  0.0978+0.0050" T2 0.0667£0.0027"  0.089340.0049"  0.0747+0.0023"
T3 0.0993+0.0017° 0.1045£0.0034"  0.081340.0035° T3 0.0869+0.0010°  0.071640.0013"  0.0708+0.0066"
#5145 Tl 0.07860.0065"  0.0990+0.0003"  0.1049+0.0120° | kA 246 Tl 0.0796+0.0057"  0.10014+0.0013*  0.1060+0.0038"
T2 0.0999+0.0028° 0.0970£0.0015"  0.1014£0.0042° T2 0.0749+0.0025"  0.087840.0095"  0.0853+0.0029"
T3 0.1013£0.0015° 0.0897£0.0018"  0.0749%0.0088" T3 0.0899£0.0043"  0.0678£0.0037°  0.0603=£0.0056°
HkA 268 Tl 0.05840.0082"  0.06310.0050"  0.0858+0.0034" || kA 264 Tl 0.0802£0.0010°  0.064640.0013"  0.0680%0.0043"
T2 0.052340.0052"  0.0808£0.0012°  0.0941£0.0027* T2 0.0758£0.0032*  0.061940.0034"  0.0798+0.0089"
T3 0.0769+0.0052° 0.0731£0.0049"  0.0628+0.0064" T3 0.0690£0.0021"  0.082840.0022"  0.080320.0020°
e Tl 0.056740.0089"  0.0790£0.0022°  0.0743%0.0030"
T2 0.0699+0.0083¢ 0.0630%0.0039"  0.0796+0.0030"
T3 0.0569:£0.0020°  0.074340.0035  0.0620+0.0040"
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Table 5 Effects of different gradient water content on germination index of oat seeds during conventional storage

B BKE Ko KR SKEFER  10KEFER o kE K KR SKEFRY 10K %45
Vun‘ . Moisture Germination ~ Germination ~ Germination index ~ Germination index VDD‘ . Moisture Germination ~ Germination ~ Germination index ~ Germination index
art N ;. ari i
o content potential/ % rate/ Yo at 5 days at 10 days o content potential % rate/ Yo at b days at 10 days
FKA255 Tl 62.86+4.95 85714286 440+0.35° 3.00+010° | FHH2E Tl 4381165 7048+3.30°  3.07£0.12° 2.4740.12°
T2 42.86£2.86°  69.52+4.36" 3.000.20° 2434015 T2 53.334165" 781043300 3.7340.12° 2.713+0.12°
T3 52.38+436" 6286571 3674031 2.20+0.20° T3 66.67H1.65"  80.95+595  4.67+0.12" 2.83+0.21°
FRA199 Tl 32384165 65.71£2.86" 2014012 2.3020.00" || FKA 149 Tl 56194595 8381£1.65  3.93£0.42" 2.93+0.06"
T2 40004495 6190+1.65 2.80+0.35" 2.17+0.06" T2 66.6745.95" 9524165 4.67+0.42" 3.33+0.06"
T3 13334709 83.81+1.65° 5.1340.50° 2.9340.06° T3 314345710 73334436 2.204040° 25740.15°
AT S Tl 60.004571° 8190436 4.202040° 287H0.15 | Hifdud Tl 62.86£2.86"  90.48£3.30°  4.40£0.20° 3.1740.12°
T2 5048+4.36°  6381£165" 3534031 2.2340.06" T2 WT6EL6Y 6571571 3134002 2.3040.20°
T3 30484165 42.86+5.71° 2.13+0.12° 150£0.20° T3 TR2AE16F  92.38£330° 5274012 3.2340.12°
L Tl 46674873 50.05+4.36" 3.21+0.61° 2071015 | F#LG Tl 63.814165" 72384595 44740.12° 2.534021°
T2 41.90+3.30°  73.33+3.30° 2.9340.23° 25740.12° T2 723843300 85244541 5.0740.28° 2.8740.35"
T3 36.0941.65°  43.81+4.36° 25340.12° 1534015 T3 T0.48+4.36% 89524595 4.93+0.31% 3.1340.21°
25 Tl 41.904436" 59054436 2.93+0.31° 2012015 | #5l2% Tl 51434000°  695243.30°  3.6040.00° 2434012
T2 59.05+4.36°  79.054+3.30° 2.9340.31° 2.7740.12° T2 56.01941.65°  82.86+2.86°  3.9340.12° 2.9040.10°
T3 33334165 55.24£165 2.33+012" 1.9340.06" T3 36.194595"  56.19+1.65 2534042 1.9740.06°
1% Tl SLIEA0F  8T.62EA36 4004035 30740150 || HkA 246 Tl 56.0941.65  92.38+3.30°  3.9340.12" 3.2340.12"
T2 40.95+1.65  80.00+2.86° 2.8740.12° 2.8040.10° T2 3038719 6286£756  2.27H0.50° 2.2040.26°
T3 46.6743.30"  64.76+4.36" 3074023 2014015 T3 438143300 71142860 3.0740.28 2.70+0.10°
HKA 268 Tl B8 53.33+4.36" 1.80+0.20° 18740.15" || # kA 264 Tl T048+709° 87624595 4.93£0.50° 3.0740.21°
T2 10.4843.30"  39.05+3.30° 0.73£0.23" 1374012 T2 4667E165  56.19+7190 3274012 1.9740.25
T3 26.67H165  76.19+5.95° 187£0.12° 2.6740.21° T3 3LA3E5710 58104436 2.20£0.40° 2.0340.15"
4 Tl 2952+£330°  60.00£4.95°  2.07£0.28" 2.10£017®
T2 26.67+4.36"  5143+571° 18740.31 1.8040.20°
T3 3048165 64.76+4.36° 2.1340.12° 2.2740.15°
*6 ZFANHARHESKENREMFLFIERNZNE
Table 6 Effects of different gradient water contents in sealed storage on germination indices of oat seeds
n o j3s Ko SKEFEH 10K % #4550 o 1 K K% SKEHER  W0ERFHH
Vuaur'elx Treatments (ermination Germination  Germination index ~ Germination index VZL:"eI Treatment (ermination Germination  Germination index ~ Germination index
ety 1 N | , -
’ potential/ % rate/ /i a5 days at 10 days ! " potential/ % rate/ /i at 5 days at 10 days
Tl 53331436"  73.33+3.30° 3.7340.31° 2574012 Tl 47624165 73334436 3.3340.1%° 2.5740.15"
HKA 255 T2 6LT6E3.30° 70484165 4.5340.28° 2.4740.06° HHos T2 80.95+3.30°  92.38£165  5.67+02% 3.2340.06*
T3 457145710 56.19+4.36" 3.20+040° 19740.15 T3 5.444360 7143571 3874031 2.50+0.20°
Tl 333343300 71434286 2.3340.28" 2.5040.10° Tl 60.00£7.56° 7048165 4.20£0.53 2.4740.06°
HKA199 T2 35.044330° 47624436 2.4740.28" 1674015 || HkA149 T2 66.6745.95°  79.05£5.95° 4674042 2.7740.01°
T3 T048436"  84.76+4.36° 4.9340.31° 2.9740.15 T3 WHTELOY 495244360 2.00£0.35 1734015
Tl 533371 7048+4.36 3.7340.50° 2.4740.15° Tl SLASESST  60.0045.71°  3.60+0.60° 2.1040.20°
Hi#k5 T2 45714495 59.0545.95" 3.2040.35° 2.07+0.21° Filddd T2 ALI0EL6Y 428645715 153012 150£0.20°
T3 30484165 51434495 2.1340.12" 1804017 T3 723843300 80.95+436°  5.07£0.28° 2.8340.15°
Tl 16.6743.30° 7333436 3.2740.23° 2574015 Tl 82.86+5.71°  93.33+4.36°  5.80+0.40° 3.2740.15*
HlitEE T2 39.054165" 7048143620 2734012 247+0.15° HH1E T2 75444360 80.00+£2.86"  5.274031° 2.80+0.10°
T3 3333EL65  63.8144.36° 2.3340.1%° 2.2340.15" T3 TLIESTE 93334165 5.40+0.40° 3.2740.06°
Tl 523813308 66674165 3.6740.23° 2.3340.06" Tl T3IZELEY  STA2E330° 5.13£0.1%° 3.0740.12°
2% T2 60.00£4.95"  72.38+1.65" 4.2040.35" 2.5340.06° 2% T2 SLAZE286"  60.95+4.36°  3.6040.20° 2.1340.15"
T3 2624595 4095165 1934042 143£0.06° T3 MT6E719 52384436 313+0.50° 1.83£0.15°
Tl 5.44595  7048+1.65 3874042 24740.06" Tl 64.76+4.36" 8190165 4.53+031° 2.87+0.06"
#ill% T2 1048436 88.57+7.56° 4,93+0.31° 3.10£0.26° HIKA 246 T2 AL90£330° 5524165 29340.28 1.9340.06°
T3 32.38+15.74°  53.33£4.36° 2.0+ 1.10° 1874015 T3 T19EA36° 89524436 533031 3.1340.15*
Tl 3048165 60.00+2.86° 2134012 2.10+0.10° Tl 60.95+4.36"  72.384436" 4274031 2.53+0.15"
HKA 268 T2 114342868 30.05+3.30° 0.8040.20° 13740.12" || Fka264 T2 79.05£436°  92.38£595  5.53£031° 3.2340.01°
T3 2621155 41.90£1.65° 1.934081° 1474006 T3 45714286 58.1046.60°  3.20+0.20° 2.0340.2%
Tl 2624330 43.81E 165" 1934028 1.53+0.06"
A T2 476243300 63.8144.36" 3.3340.23° 2.23+0.15°
T3 29.524436"  39.05+1.65 2.07+0.31° 1.3740.06"
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Table 7 Two-way ANOVA of varieties and moisture content of different oat resources in the pre-storage period

6 #5 Index Ab 3 Teatments EHSS AmEdS BITMS F p R*

K il variety (V) 3.417 14.000 0.244 130.175 0.0000 0.950
Germination potential/ % £ 7K f moisture content(MC) 0.049 2.000 0.025 13.093  0.0000
SRR B KR VXMC 1.341  28.000 0.048 25.544  0.0000

K2R il variety (V) 2.481 14.000 0.177 72.285 0.0000 0.908
Germination rate/ 45 7K B moisture content(MC) 0.005 2.000 0.003 1.081  0.3437
SRR KA VXMC 0.850  28.000 0.030 12.381  0.0000

RFFH(G ) AR variety (V) 169.519  14.000 12,108  132.682  0.0000 0.951
Germination index (5 d) 4 7K B moisture content(MC) 2.653 2.000 1.327 14.536  0.0000
F X KB VXMC 67.303 28.000 2.404 26.339 0.0000

K ZEFEEL(0d) bl variety (V) 30.424 14.000 2.173 69.355 0.0000 0.904
Germination index (10 d) # 7K it moisture content(MC) 0.054 2.000 0.027 0.861  0.4264
F A X K VX MC 10.442 28.000 0.373 11.902 0.0000

JURAR A variety (V) 0.011  14.000 0.001 26.793  0.0000 0.854
Radicle weight/g 25 7K & moisture content(MC) 0.002 2.000 0.001 26.974  0.0000
SRR KR VXMC 0.011  28.000 0.000 14.207  0.0000

VR 2 A variety (V) 0.092  14.000 0.007 1.315  0.2145 0.359
plumule weight/g £ 7K f# moisture content(MC) 0.009 2.000 0.005 0.897  0.4114
SRR K VXMC 0.152  28.000 0.005 1.081  0.3787
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Table 8 Two-way ANOVA of varieties and moisture content of different oat resources under conventional storage
FEH5 Index Qb B Teatments FHrASS  AEdS ¥ MS F P R?
K il Variety (V) 1.652 14.000 0.118 70.197 0.0000 0.932
Germination potential/ 4 7K & Moisture content(MC) 0.076 2.000 0.038 22.711 0.0000
A B K B VXM 1.429 28.000 0.051 30.361 0.0000
KR i il Variety (V) 1.085 14.000 0.077 41.306 0.0000 0.913
Germination rate/ % 45 7K B Moisture content(MC) 0.106 2.000 0.053 28.194 0.0000
A B KA VXMC 1.525 28.000 0.054 29.039 0.0000
K 2FAEH(5 d) SRl Variety (V) 81.243 14.000 5.803 70.451 0.0000 0.932
Germination index (5 d) 47 7Kk Moisture content(MC) 3.793 2.000 1.896 23.022  0.0000
A B K VXMC 69.914 28.000 2.497 30.313 0.0000
RIEREH (0 d) SRl Variety (V) 13.005 14.000 0.929 37.548 0.0000 0.906
Germination index (10 d) 45 7k 4 Moisture content(MC) 1.298 2.000 0.649 26.240  0.0000
Bl X K VXMC 18.704 28.000 0.668 27.000 0.0000
JH AR T SRR Variety (V) 0.016 14.000 0.001 76.619 0.0000 0.919
Radicle weight/g 2 7K i Moisture content(MC) 0.000 2.000 0.000 0.290 0.7486
f Bl X KBV XMC 0.007 28.000 0.000 17.541 0.0000
i 2 T SRR Variety(V) 0.013 14.000 0.001 56.418 0.0000 0.900
Plumule weight/g 2 7K i Moisture content(MC) 0.000 2.000 0.000 2.493 0.0883
ki VXMC 0.007 28.000 0.000 16.196 0.0000
xR FHAPBTARKRERENMMESKENERRFESN
Table 9 Two-way ANOVA of varieties and water content of different oat resources under confined storage
#6547 Index 4bFE Teatments PSS HWMEdS BTMS F P R’
S 2 S Variety (V) 2.152 14.000 0.154 56.081  0.0000 0.921
Germination potential/ % 5 7k 4 Moisture content(MC) 0.124 2.000 0.062 22.580 0.0000
AT K VX MC 2.140  28.000 0.076 27.878  0.0000
KRR Al Variety (V) 1.451 14.000 0.104 63.381 0.0000 0.938
Germination rate/ % 7K Moisture content(MC) 0.204 2.000 0.102 62.361  0.0000
SRR KBV XMC 1.708  28.000 0.061 37.320  0.0000
KA GD Sl Variety (V) 105.346 14.000 7.525 55.938 0.0000 0.921
Germination index (5 d) 4 7k & Moisture content(MC) 5.928 2.000 2.964 22.033  0.0000
i X E K VXMC 105.077 28.000 3.753 27.898 0.0000
R HFEE (10 d) Sl Variety (V) 17.928 14.000 1.281 63.094 0.0000 0.937
Germination index (10 d) # 7K Moisture content(MC) 2.512 2.000 1.256 61.887  0.0000
X F K VXMC 20.959 28.000 0.749 36.880 0.0000
JUR AR T S Variety (V) 0.012 14.000 0.001 29.715  0.0000 0.878
Radicle weight/g 2 7K Moisture content(MC) 0.010 2.000 0.005 185.697 0.0000
SR XAk VX MC 0.006  28.000 0.000 7.786  0.0000
R 2 T ik SRl Variety (V) 0.022 14.000 0.002 13.332  0.0000 0.737
Plumule weight/g 25 7K Moisture content(MC) 0.013 2.000 0.007 56.230 0.0000
AR B KR VXMC 0.014  28.000 0.001 4319 0.0000
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Fig.1 TOPSIS analysis of different oat resources with respect to water content and storage methods
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Note: a, TOPSIS-based comprehensive ranking of oat seed germination characteristics under varying moisture content gradients during the initial
storage period; b, TOPSIS-based comprehensive ranking of seed germination traits across different oat varieties in the early storage phase; c,
TOPSIS comprehensive ranking under conventional storage conditions for different moisture content gradients; d, TOPSIS-based comprehensive
ranking of germination characteristics among oat varieties under conventional storage; e, TOPSIS comprehensive ranking of oat seed germination
traits under different moisture content gradients in hermetic storage; {, TOPSIS-based comprehensive ranking of germination characteristics across

oat varieties under hermetic storage conditions; g, TOPSIS comprehensive ranking of oat seed germination characteristics under different storage

methods
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