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TIAN Lin, ZHANG Hai-yang, QI Zhi-hui, TANG Fang<
(Academy of National Food and Strategic Reserves Administration, Beijing 100037, China)

Abstract: In this paper, paddy storage in a warehouse where temperature is controlled by air-conditioning
was monitored and studied, in Northern China. During the summer, using air-conditioning temperature
control technology, the warehouse temperature and the average grain temperature on the surface can be
effectively controlled below 22 °C, but the temperature at different locations of the same grain layer varies
greatly. The grain temperature in local areas near the surface of the grain pile, the west wall, and the south
wall are still above 25 °C. Affected by the high temperature of the external environment in summer, the
temperature difference between the center of the grain pile to the side wall is more than 10 °C, and there is
water migration happening caused by “cold heart and hot skin”. Moisture and temperature tend to rise at a
distance of 0.5 m from the surface of the grain pile and the side wall of the warehouse, which makes it a key
place where mold is easy to grow. At the same time, it is aso the location where the germination rate
decreases and the fatty acid value increases. Therefore, in the process of temperature-controlled grain storage,
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it is necessary to strengthen the monitoring of the grain condition on the surface of the grain pile and the side

wall of the warehouse.

Key words. paddy; air-conditioning temperature-controlled technology; grain storage status; mold growth;

germination rate; fatty acid value
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Fig.1 Thelayout of theinspection point of the grain pile
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Tablel Tableof grain temperatureduring the summer period at each inspection point

e B Hyik°C BEE e ik
W ARY SN N S > o
0.4m 1.6m 55m WREEC P FEHER B Im A6 0 st [
21.8+ 1.5a 22.8+ 2.5d 20.2 + 1.9d 26.2 1.6 2016/8/11
212+ 1.3a 16.0 + 3.1abcd 12.9 + 2.2bc 23.7 0.4 2016/8/26
217+ 15a 20.6 + 4.1cd 18.4 + 6.2cd 27.4 16 2016/8/11
2016/8/26
4 222+ 1.3a 20.5 +1.5cd 12.0 + 1.2ab 245 0.4 2016/9/21
5 19.7 + 1.6a 9.7+ 3.7ab 7.3+0.9ab 22.9 0.4 2016/6/30
6 20.8 + 1.4a 17.0 + 3.7bcd 10.5 + 2.2ab 23.4 0.4 2016/8/26
7 229+ 1.3a 20.4 + 3.0cd 12.7 + 1.3abc 24.8 1.6 2016/8/11
8 21.1+1.7a 9.1+ 3.4a 6.8+ 0.8a 24.4 0.4 2016/6/23
9 205+ 1.6a 13.8 + 3.5abc 9.6 + 1.4ab 21.8 0.4 2016/8/26
Yy 21.3+17 16.7+5.7 12.3+5.0 - - -

e ARVNG FRFRRFESEBIEZ Tukey HSD K50 7F 0.05 /K LAY 22 53 W 3k
Note: Different lowercase |etters indicate the significance of the difference in the same column of data at the 0.05 level by Tukey HSD test.
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0.05), 1fi 1.6 i1 5.5 m Jay#R v B R &, Kl
KR 25 8% (P<0.05), 7EJR ARSI+, 78
1.6 m [y 1. 3 f&AE 2016 4F 8 H F )20 51 i Byt

26.2, 27.4 CH&EMR, ME 1A%, XM &S00
FEPGM G A5 1, 3X 5 U35 52 47 BRERER S 52 ) 2%
PIA ., SRR 4, 7 SEER TILES 6. 9
A R T RMERL A E 5. 8, LR B2t
RGBT, AETE R OIET LA
23 PR T AR TR SRR, XA HE Y
BT FE AR /I, R DU RE A7 15 (- T Bl A8 SR
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i FH 55 — A RS A T I 25 R ) 43 310

249



[EXEEDT

.
WAL
¥ e s

$E29%5 2021 F E 65

6 H 2L HM 5 H 17 H, WA R)E shif xR
HER 2 MO IR EE A — 5 25 AR AR
T 1 AAEATFEA I, R E AR R E
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Table2 Thedistribution of paddy moisture at

different grain pile depths %
6 0 s i) 0.4m 1.6m 55m
o —AF T 141+07 141+0.7 -
W AEEAE 14.0+0.7 141408 -
o AR BT 13.8+0.5 13.9+0.7 14.0+ 0.4
B OFEEE 14.0+ 0.5 143+0.7 13.9+0.9

R 2 AT, MRHERZ K EAE 13.8%~
14.3%Z (8], 5 A GRS A T N, T B A
INT 1.0%, & JZK o 4(E 2 R A B (P>0.05),
T S5 A B o 2 3 0K, U BH K 40 78 ] — AR 2
BRI B Z ] 53 AT AN 5] o TR SR 5 I 2 T AR
M CEEME R R, JR s 7K a3 DX 0K Bl 5 1 AR 5
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Fig.2 Changesin moisture at each inspection point before and after summer
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ERE, AT E, S5 6 mT AR T
— 3 B8 KU, DRI B TR 2 K g AR RIS
i J2 K i S T e R B4
24 fERHBSEEKBR

FEAT R ], 2 T AR KA S R R A (A%
SR, RSB RE AR, FR R A B A
ELPEAHER, WS T EZ kR,
AR SRS T R 45 A 7 PP A U I 1 A
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Table3 Table of the detection status of stored grain molds at

different grain pile depths 10°1M/g
- HAEERE BFEEEE
A A LA LA
v g B0 B ey IR
5SS PN 5SS PN
0.4 6/9 60.3 17.1 6/9 52.5 17.7
1.6 6/9 36.6 17.1 6/9 30.6 16.8
55 1/9 0.6 0.6 0/9 0 0

MR 3 M, F—AFEE)E, RET 04 m
1.6 m ke AR HEA —F, B 0.4 m kB L
1.6 m @I 1A%, BT 5.5 m JLF-ARKH, B
AR HEDREE (3G, KRR B R AL, AR
B A R IR R R . AR R R EE &
B, SAHRZEE L 1-3 S¥RGHERE, S5H
KA AR T8 R A K G Bk 43 BLEEAE G, 0.4 m
WIZREMN 4. 7. 9 SMEREKETEE 8 HIK 9
HH1K8] T 10°KF (FRgemtil/hF 30d), %—

HEEEE, WEIRER, REBEZ R, %
AR EARL TAEmERE, BEFEER, AW
R HE VR B2 110 5 TR A L R 55— AP B S AR —
B, BRHEEA TR, RV A E ]
VA S RO FRELIG G, FAR IR A O AT
5 AT B BT R L AE — AR REAL 1.8 °C, KR
AT R R AR . WO, S R A K A A i
FRIAEEI I, RERS MM B T 42 e — € KT,
Hu kst K

Zr DA SRR, PRIR AR AT DL S
WEEREE, AR ERIRMERZRENE N, (EX
T VU R R AR I, A2 B DGR BRI, R
BT RE M, 2 RO g, R
SLEAKS TR, EHREARERES KT &, 5
HEREAER B, SRR A ORI PR PSR X T
TR N 2L
25 WARFEMNTWK

FEAHFFRLZ — AR R iR, R FRETT
W H A A i R AR AR, R R B
e BURM AR R, K2R ) 52 B At L B I
YL IR PN AR SIS AR —4E A ELRT,
Xof 2% )25 4% A I SURE S HEAT RN, R 2 AR
829%~96%, 4{H 91.33%, A=A TG S8R,
STWAEERMEKE, B RFRHMHE
59.77%, %5 A IR R TR REB A AR A i 0
ELAS ) A I i 4 28 R AP AE B P 22
(P<0.05), EiAILF% 4,

£4 FTRARNABERFRTUHERE

Table4 Variation of paddy germination rate

at different inspection points %

WURE A 0.4m 1.6m 55m

1 28.75+3.30e  70.75%5.74bc 95.25 + 1.89ab

2 40.00 £ 0.82d 74.00+6.93b 98.75+ 1.50a

3 10.50 + 2.08f 15.25 + 2.06f 90.5+1.73b

4 12.25 + 5.44f 47.25+6.18¢e  95.00 £ 2.16ab

5 6150+ 4.80b 88,50+ 1.73a  98.25 + 0.50ab

6 6.25+3.30f 6250 £ 5.74cd 79.25 + 3.86¢

7 7.75+ 1.71f 56.00 + 4.55de 75.00 £ 6.48c

8 5150+ 2.65c 86.00+4.00a 92.25+ 2.22ab

9 21.25+0.96e 58.50+4.80d 91.00+ 0.82ab
R HE 26.64+19.11 62.08%+20.95 90.58+ 7.75

AN NG FREFR R RSB L Tukey HSD K 507 0.05
VSO NPE TE
Note: Different lowercase letters indicate the significance of
the difference in the same column of data at the 0.05 level by Tukey

HSD test.
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255 0% 1~3 SR A A B H 2k
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F 9 5 RUASSURL IR O 2, i A0 [ 120t — 2 4
WNERAR, REFREAHEE T 20%LL T ; 5
F 8 S A I i 7 TARME .y, MIRAR AR A K
B AR, R ZFRIARRE 50%0L . MR
1.6 m K2R Y E 62.08%, B 5 fil 8 Sl
SN A, R A 3. 4. 7. 9 &1,
s A T G, SRR A KR Z . IE
5.5 m A K ZF R IERFFTE 90.58%, FI UL,
S e Ui PR TR A A AR 2 0 IR A8 R 2R 3 T %
EZEFRE,

GG AR RGN T 2 R A H %
AR, X R 2RI BRI R R . (H— L RRRE
P AR IR T R ARG, 2220 T IR R Fh
TR ARG ST, AT A Rk E , &' 22 °C
(28 PR TR B ZE R BRI AN AR, 256 % 1
HZERAE N, R AR A 2 D T R R
T RERILE 15 CRLPLT
26 TWAEHBREMNTH

il 1 T (L 2 VF f F% 2 fith Jaod R o o B 8 b
(T TRIE 2 — , SRR BAT R R BT 48
PRI, SRS AR R, ORI R S
Bl 7F 13.7~19.8 mg KOH/100g =[], ¥J{H K
17.58 mg KOH/100g., Zid A~ BRI, %4
AN iR 418 23.57 mg KOH/100g, 1 Ab7EE
FESE RN, (FORRDHME VR B R R A BRI R I 2
W AEAE B 22 57 ( P<0.05 ), ELAASKIE ML L3 5,

#5 FRRERERSEBRETLERS

Table5 Variation of fatty acid values of paddy
at different grain pile depths mg KOH/100g

MG /m EAFEEE BAFEREE
0.4 21.84+2.07b 2599+ 2.11c
16 19.39 £ 1.21a 23.83+151b
55 20.89 + 1.35ab

T RF/NG FEFRRERZ Tukey HSD #567E 0.05 7K
i 2 5 W,
Note: Different lowercase letters indicate the significance of

the difference in the same column of data at the 0.05 level by Tukey
HSD test.
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T 1. 3 miRZN AR R A 53 B35 %] 30 I
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ST 5 2 2 e il A OGS

IRARSRAE R RN, R oR A AR G R AR
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TR INGE s /Ko FNR B B T i i R e R 2
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SEZ Wk
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