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Dynamics of grain desiccation in spring maize and its impacts on yield
and mechanical grain harvest quality in Northern Xinjiang
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(1. Institute of Western Agricultural, Chinese Academy of Agricultural Sciences, Changji, Xinjiang 831100, China;
2. Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Key Laboratory of Crop Physiology and Ecology,
Ministry of Agriculture and Rural Affairs, Beijing 100081, China; 3. College of Ecology and Environment, Xinjiang University,
Urumgi, Xinjiang 830046, China; 4. Xiangsihu College of Guangxi Minzu University, Nanning, Guangxi 530008, China)

Abstract: Using 34 maize varieties of different maturity periods in Northern Xinjiang as experimental materi-
als, this study systematically measured grain desiccation dynamics, yield, and mechanical harvest quality indicators
to analyze the relationships among grain moisture content, accumulated temperature, yield, and harvest quality.
The results showed significant varietal differences in grain moisture content at physiological maturity, averaging
27.33% , ranging from 24.48% to 30.25%, with ‘Zhengdan 958’ having the highest moisture content (30.25%)
and ‘KX2030’ the lowest (24.48% ). The developed grain moisture-accumulated temperature regression model (y=
90/ (1 +x/992.201) " | R*=0.961) accurately predicted moisture dynamics. The average yield across varieties was
12 300.59 kg - hm™, with ‘ Xianyu 1330’ exhibiting superior desiccation characteristics ( total desiccation rate was
0.040 % - °C™" - d™") and the highest yield (16 681.77 kg + hm™). Grain moisture content significantly affected har-
vest quality. Minimum broken rate (4.32%) occurred at moisture content of 18.31% , with the 13.86% ~22.76% range

meeting national standards ( broken rate <5% ). Impurity and yield loss rates met standards when grain moisture con-
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tent was below 38.37% and 37.25%, respectively. Four high-performing varieties ( ‘Xianyu 1330’ , *Xiandan 13”,

“Jiushenghe 2468” and ‘Fuer 116’ ) with low grain moisture content (<27.5%) , high desiccation rate (>0.038 %

-°C™" - d™"), and high yield (>13 500 kg - hm™) were identified using bi-directional averaging.

Keywords: spring maize; grain dehydration; mechanical harvesting; variety screening; yield
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Fig.1 Daily temperature variation during the experiment period
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Fig.2  Precipitation and mean wind velocity during the experiment period
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Table 1 Information of the tested maize varieties
b A5 HEEI/ B i Iz =g AR
Variety Code Growing period Maturity type Variety Code Growing period Maturity type
¥ Ef 058 Zhengdan 958 7D958 132 B 808 Lianchuang 808 L.C808 130
iT#A 585 Liaodan 585 D585 130 iT ¥ 575 Liaodan 575 LD575 133 N
¥ 47 Xinyu 47 XY47 133 JE 798 Chengyu 798 CY798 136 Me'j;i%jite
H4> 308 Zhenjin 308 7J308 132 #7381 Xiangyu 7381 XY7381 132 ;rlaturity ’
#EE 6 Huaiyu 6 HY6 135 HF 24 Tieyuan 24 TY24 131
ZRHA 1331 Dongdan 1331 DD1331 135 BiRL 891 Xinke 891 XK891 130
Bk 77 Xinyu 77 XY77 128 BH 1512 Fuyu 1512 FY1512 125
JEE 1321 Xianyu 1321 XY1321 135 Hh 755913 Dongdan 913 DDO13 125
BEE 8911 Zeyu 8911 7Y8911 132 Medium-late JEE 1331 Xianyu 1331 XY1331 125 iz
JUZR 2468 Jiushenghe 2468 JSH2468 133 maturity S 1330 Xianyu 1330 XY1330 122 Medium
KX3564 KX3564 130 JP6145 JP6145 116 maturity
JLE MO3 Jiuyu MO3 JYMO03 126 JUZEK 581 Jiushenghe 581 JSH581 122
/R 116 Fuer 116 FE116 130 JEE 335 Xianyu 335 XY335 125
B 620 Shaandan 620 SD620 131 JE*E 9 Yuanhua 9 YH9 101 N
ZRHA 6531 Dongdan 6531 DD6531 133 KX9384 KX9384 111 EP i
N . Medium-early
41 825 Lianchuang 825 1.C825 135 5 650 Shaandan 650 SD650 105 maturity
S5 13 Xiandan 13 XD13 127 KX2030 KX2030 96 ’
AR 225, Horbr, < KB 958 [RFFRL % 7K F i 125 d) A= BRI A 5 7K 383 3 5 v, T I (ELER

L EBIE R 30.25% 5 < KX2030° (KR 2 7K 2 0
I, BN 24.48% Wa%é&%ﬁ{ﬁjﬂ 7.86% ,
A NS
AP (AT ,ﬂ;‘?>

AR E R 1.34% ~17.78% , iF
A BB R R

KR, hﬁ

28.16% ; FEk A

18K 27.31% ; 1M FL 20 5

AP CAEREW 115~ 125 d) k2, B
LR AT <115 d) BOFPRL S
IKZEARXT B 1K, B R 25.37% .,

FH R 2 AT, A (6] K S Rl e 7 AR AEAN [
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hm ;< TEHE 97 [ R Bef, 10H 8 655.29 kg + hm ™,

F 3 R IR, TORKPRLIB KR S S5
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ARG K R 2R B EA KR (r=0.625),

-2
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T 5 A B R ST I 7K T R A I 3 A R &R (r=

-0.870) ; ¥4y

~ A T A AR [R5 A 3 AT
JiZK B A OC (r=-0.911)
RFFRL T 7K 23 5 WK R AR

A B B R
IK A 3 IE A

KRKFR(r=0.731) , H = #H5 SGKHE R 82 70

AR (r=-0.873F1-0.709) ; A= B AL B AT I 7K 3R 5

SR AR A 3 IEAHOC (r=0.818) , RIWIILALHE
S AR k3 it v MU G B

R2 AREER AR AR S KRR Bk

Table 2 Grain moisture content and dehydration characteristics of different maize varieties at physiological maturity ( PM)

B ERR RSN LT
HE PR R PR VIS LS Jii A E'HEHU%}Z p
AR KRR KR Accumulated Pre-PM Post—-PM Total dehydration Yield
Variety Grain moisture temperature dehydration dehydration rate 5
at PM/% of pollination rate rate /(% - °C7t-dh) / (kg + hm™)
to PM/C /(% -C7Hed™) /(%€ edTh
HB 2 958 ZD958 30.25a 1673 0.036jk 0.023m 0.035gh 12408.04ghij
H.4 308 7J308 29.05abe 1599 0.038hi 0.035fg 0.037ef 13883.38d
K 8911 ZY8911 27.99abede 1574 0.039gh 0.032ij 0.038de 14856.82¢
429 YH9 26.21defg 1331 0.048b 0.020n 0.037ef 8655.290
BE 77 XY77 28.32abed 1599 0.039gh 0.031; 0.037ef 12633.19ghi
R 47 XY47 29.14abe 1734 0.035ki 0.042b 0.036fg 12382.54ghij
HEE 891 XK891 27.24bedef 1515 0.041ef 0.032ij 0.039¢d 9737.91mn
FAE 7381 XY7381 28.14abed 1574 0.039gh 0.037de 0.039¢d 11456.41k
Sk 335 XY335 26.46defg 1472 0.043d 0.035fg 0.041ab 12247.88hij
SEE 1331 XY1331 28.37abed 1587 0.039gh 0.031j 0.037ef 11953.90g
5EE 1330 XY1330 27.75abedef 1475 0.042de 0.033hi 0.040be 16681.77a
SEE 1321 XY1321 28.14abed 1676 0.037ij 0.048a 0.038de 15979.91b
JEH 13 XD13 27.65bedef 1521 0.041ef 0.035fg 0.040bc 14582.45¢
BRUE 24 TY24 27.80abcde 1558 0.0401fg 0.033hi 0.039cd 12872.351g
5L 650 SD650 25.22fg 1640 0.040fg 0.0180 0.036fg 9409.78n
B2 620 SD620 27.04cdef 1613 0.039gh 0.020n 0.035gh 9947.82m
1L 585 LD585 29.70ab 1726 0.035kl 0.039¢ 0.035gh 10653.201
1L 575 LD575 27.47bedef 1628 0.038hi 0.035fg 0.038de 12692.67gh
I 825 1.C825 28.71abed 1710 0.036jk 0.036ef 0.036fg 14461.25¢
4 808 1.C808 27.65bedef 1766 0.035kl1 0.031j 0.035gh 12869.93fg
JLE MO3 JYMO3 27.18bedef 1684 0.037jj 0.023m 0.034hi 12880.78fg
JLZEK 581 JSH581 26.80cdefg 1420 0.045¢ 0.0271 0.040be 13321.37ef
LK 2468 JSH2468 27.23bedef 1576 0.040fg 0.032ij 0.039cd 13804.95de
#EE 6 HY6 28.60abed 1788 0.0341 0.029k 0.034hi 10651.261
A 1512 FY1512 27.72abedef 1645 0.038hi 0.0271 0.036fg 13296.38ef
/K 116 FE116 27.04cdef 1586 0.040fg 0.038cd 0.039¢d 13729.85de
755913 DD913 27.20bcef 1527 0.0410ef 0.024m 0.037ef 9810.93mn
ZR ¥ 6531 DD6531 27.76abedef 1613 0.039gh 0.034gh 0.038de 13581.08de
ZR ¥ 1331 DD1331 28.37abed 1807 0.0341 0.024m 0.033i 12799.62jk
E 798 CY798 29.34abe 1627 0.037jj 0.029k 0.037ef 10915.011
KX9384 25.58efg 1438 0.045¢ 0.020n 0.0361g 11566.23k
KX3564 27.29bcdef 1542 0.041ef 0.036ef 0.040bc 9939.62m
KX2030 24.48g 1201 0.055a 0.020n 0.042a 9413.43n
JP6145 26.85cdefg 1530 0.041ef 0.023m 0.036fg 12143.09ij

T : [FIFA [R) /NG S RER R il Rl o] 22 5358 .35 7K (P<0.05)

Note: Different lowercase letters in the same column indicate significance differences between varieties ( P<0.05).
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22 ARERBIIFHSKEMNEHEZTL

FORAFRL & K5 B8 5 BUR Z A ) 3 28 ¢
FUNE 4 FroR FPRL S K #5 B2 R R FUOR 2 3 1
KR (P<0.01) , TEE PN (BRI B ,
FERL ST 7K FEAH X 8 e 5 Bl A 45200 i BRI 1 8 i 1
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IKFT B R B WO It TR e, X 2017—
2018 4 34 A~ KSR T 550 ANFEAS B KPR
KL Logistic Power PREHEATING , 159 B A AL Ty
FEH y=90/(1+x/992.201) "% Hirh 5 JpdFki & 7K

Rox AR ERUE, AP E REC(RY) M 0.961
(P<0.01) , & HA 12045 75 AT fige B 00 0 45040 v 96.1% A
KA 7K RRAR S BRI AR R 22 ( RMSE ) Sh3.1%
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WA 4 Fron  BERIG 28 68 M0 3 4 0F S ok
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(PIHPGET B, 5 I 22 ), H 5 52 08
WA RAF, 2 R A K RMSE 5 % R A7
FEALN B R0 AT 01 R X KR K R B A
FEMHLABOR R4,

BEICY Hiy A 1T AR A K L WA 3 A R 2 Y
‘KX9384”  “JEE 3357 | FRHL 958 Al BT E 77 S
4 DAERNE E K SR, i — 28 43 A HAEAS [ 5 4
IFERL KRB, IS AT 4 A LR Y

R3 ERFHBEKFESERMESHHEXRBER

Table 3 Correlation matrix between grain dehydration characteristics and grain-filling stage parameters of maize

By ~ By ~ B - LierR AT AR L .
) " ) . < HH S g e v o B R
i RANCH BB Ul pkdoks Bokie ppkeok  SIORE
Charact Days from Accumulated Grai it Grain moisture Pre-PM Post-PM dehvdrati
aractet pollination temperature of Traltn rtnm::;; content at dehydration dehydration ey :a e
of PM pollinatin to PM content a harvest rate rate rate
e - *
bl ﬁz}ib}u‘\./ﬁﬁ%ﬁ 1.000 0.911* " 0.625* * 0.720* * -0.870" * 0.245 -0.591"
Days from pollination to PM
BBy ~ A PRI R
Accumulated temperature 1.000 0.610" 0.696 " * -0.911* " 0.246 -0.644" *
of pollinatin to PM
BRI B 2 . . .
Grain moisture content at PM 1.000 0.731 ~0-879 0-137 -0.873
IhE/R R IR Ay & - .
Grain moisture content at harvest 1.000 ~0.789 0.158 0709
A 3 A R K ‘s
Pre—PM dehydration rate 1.000 0.243 0-818
A TR K E
Post—=PM dehydration rate 1.000 0.235
4l K R
BBLK A 1,000

Total dehydration rate

W o Fl o« ZFPIFRTE P<0.01 1 P<0.05 K 2R W35,

Note: * * and * indicate significant differences at P<0.01 and P<0.05 levels, respectively.
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Fig.3 Grain moisture content distribution at physiological
maturity of different maize varieties
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Fig.4 Changes of grain moisture content of maize with
accumulated temperature after pollination
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Fig.5 Changes of grain moisture content of different maize varieties with the accumulated temperature after pollination
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Fig.6  Relationship between moisture content

and broken rate of maize grain
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Fig.7 Relationship between moisture content

and impurity rate of maize grain
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content of different maize varieties
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