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Selection of Excellent Maize Varieties Based on Principal Component Analy-

sis and Grey Correlation Analysis
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Abstract: According to the production problems of maize (Zea mays 1.) in Hetao irrigation area of Inner Mongolia,
such as single variety, low yield and poor quality. The purpose is to screen out the fine varieties of middle and late
maturity maize suitable for planting in Hetao irrigation area. Compared with the local conventional main cultivar
Xianyu 1321, The field screening test of 16 introduced new maize varieties was carried out in Hetao Irrigation Dis-
trict, Inner Mongolia. The agronomic characters, yield and its components of 17 maize varieties were monitored. The
combination of principal component analysis and grey relational grade was adopted to comprehensively evaluate the
tested varieties. Under the same density and water and fertilizer management conditions. There were significant dif-
ferences in agronomic traits, grain yield, grass yield and its components among different varieties (P<0.05). The
highest plant height of DF636 was 12.00% higher than the control; The highest ear position of Ping "an -2 was
8.89% higher than that of the control. The stem thickness of Dongdan 1331 was 20.88% higher than that of control.
The grain yield and grass yield of Dongdan1331 were the highest, which increased by 33.20% and 26.90% com-
pared with the control varieties. The result shows that, Dongdan 1331, Jinongda 598, DF636, Ping’an-2, Taiyu 9
and Long 4 had the best comprehensive performance, which were suitable for planting in Hetao irrigation areas of In-
ner Mongolia, Provide scientific basis for the development of corn industry in this area.

Key Words: Principal component; PCA; Grey correlation degree; Corn; Excellent varieties; Screen

Yo #e B #7:2023-12-05

ELWB . FHEEEABKX H AR AR AT H (2023AAC03441) 5 7 5 K 2ER A VR R 1 B (NXXDHZ202316)
PEE B Iv: SRR (1987-) , Z, Bh M E 01, 7+, 2SR ORi k1 5 38 3R o

BREEE A AT 4, #4%, E-mail: sun_q@nxu.edu.cn



6 AoAb A&l B s 494

K (Zea mays L.) 2T E 5 — KR EEY",
T AR B ] G218 4 Rt sh Aol v] R 22 kv
AEEMAY, FOREE, B T8 H R &SR
XoF O RECR E) AR BB C AR RS ARG IX T
B2 UL R T 32 8 0 AR A S T R v AR, e
B Tl JEORE XA 08 12 DX sl ol e ol R 22 3 R TR
HAWILEZ/ERY, 5 &0 X & 5
o R RS RO = X, B R BRI R R
WOEBERREY I Y, R IR £
M DX PO 2= o BT R AR OGRE IE FEE, H IR
B B 2K, ORI R NS AR X
TR X 2 —, KPR AR AR AR S
1AL 40.6%"

Bl P9 5t TR XK — A Ak R G AN
563, B R IK B — A Ak i 0Fh A T AR AR YK
e 48 F 4R T K it B AR A st AL YRR AL R A
AR T RN E N R I S X X )
FH AL BT i 7 v I 228 T K i ol ) T f8E R 5 A 2
P B A ot i B A A S BB T, B
SO N 1N S S U A sl = BN (% -/ NN
s P AR bR Y W0 O R RO A
F 8 W PR R R RIS AR AR R AT 3 AR
O35 BT R 8 S HK B 25 5 VR I gE 320 . ARt
55 38 35 6 17 /SRR ) e R B K 5 BB A SR

g AT LN RIS, LA 0 156 4 3 R X
A A7 Y K R B, DA E O 2% DX R i A
0 A 4R I BRI AR I A BOR SR XA N S
FI YA DI DX Kl iy n] fp 2 e Je B B

1 MH¥EH*

1.1 kA

Z K B oK B AP IR 17 A 43 00 ol A E 1321
(M,) . il 51 452 (M,) . 9\ B 836 (M,) . & % 208
(M,) . 5% B 828 (M,) . A 51 1331 (M,) . °F % -1
(M,) . ARK 598 (M) e 4(M,) 5 828(M,,) .
1E R 018 (M,,) K 2% 359 (M,,) | 7 Hl1 9988 (M) .
DF636(M,,) . F-Z-2(M,5) SEm 311 (M,,) K EF 9
5 (M) o 17 KRR, B P ST i R AL B
B & A PR w1 B4, D)2 b 3= 4% R o & 1321
FXFHR(CK) o
1.2 IG5

RIS T 2021 4F 5-10 H 76 N 5 o 52 R 1T
L PR i R S A A HEAT M4 1 050 m, TCFE
1144 d, 4E 2 H BRI %03 300 h, H 2% 13 °C,4E /%
K4 90~300 mm , AE T 8.5 °C,>10 TR 3 222~
3489 °C-d. il 1 82 Ay SR 1, PR PR 45
F o At SRR PR R R LR 1,

®1 LTEEREBEAMER

)2 Elem  pH  &ih/g-kg AHHLF/g-kg' 2%U/g-kg!

Wilg-ke™ T A/ mg kg

ﬁéﬁ@i/mg'kgfl ji%z%eﬁ/mg'kg{1

0~20 8.59 0.32 12.15 0.98

0.68 33.56 19.36 112.58

g B4 [ 5 R R A IR T 4 S bR
HET, s 5 2 3R A0 R T AR JIE 0 0 T K
S b pH (G 8.5, 3k B R AR M AKF Bk
Ly N HA 4 8 i B 57 00 3R A RCHE I BRI A
R A0, TRk A ST .

1.3 REIZIt

K 58 A BE ML X AL 33, LA Aok 4b B 3t
17 AP 3R A, S K 1321 X} AL (CK) ,
/NX AR 66 m? (6.6 mx10 m) o % JH F& 745 17 #75 Fil
HLIERP, 564770 cm, 224740 em, —HLIE 217, E394T
#E 55 cm, BRIE 23 om , $EFN 5B 7.9 T BR/hm®, DR
F90% ., /NXIFHE 1.5 m, EEEME 1 m,

1.4 HEERE

I T 2021 455 H 8 H#EFH,5 H 20 H il 1y,
9 28 HUAk, A= 7 #1128 d. &4 B IR K
JIE— PR Ak 2 GE R A7 K BB A B, 4% /I8 XA 2 57 1)

HEBATT, B 2ATAI I — AR T TV TR AR AT
W A E K 12 %, T HE 2 4 3 750 m*/hm’,
Jiti oK & FH R s 2K A , SUit T & 65 kg/hm?,
A3 T O B — L T
W WU T3] il R Lk 22 30 WE R ) 8 A A B
it ME Y A5 Bl K A, R 0 R K IR BT
RFEAWPRHE A BRA A A, B S 50%,
N:P,0;:K,0=30:8: 12, Hir & B onE 05
3.00% F110.50%,
1.5 MEMERFE

- HEHR AL 5 - F R KRR AR 4 A A
3 pHAEAEK L e 2.5: 1, IR A B ik )5 HHEH
pH P10 22 5 4= 38 4= 38 45 5 5k A DDS-11 H 5 % AU
M, RS EHMEECRA MRS ; +
AV &R ERRAAEENC; 1S
R R I ORI s RS R



440 TRIGEAR A« PN Sy Tl DX R ORATG RL  A BB 5T 7

FH R — e U R T 700 D 5 - el i 2 1 R
FH Bl 4 0 DU M R e B | R 0.5
mol/L i TR & 4 12 ¥ — BH 6 BT Lb 8 15 ) 2 5 1 B8 R
B B B R 1 mol/LL i R 4 VS TR B — K 6
T E

PR ZEM A T EORA B ZE AN
DX Fifi AL 6 3 20 A WL DU AE B R A 7000 o o v AR
SR A RO S5t s oD LA b A AEL AR 1 1 2K v B2 AR =g
JE, ZERHR AR R RO R A — 0 AR

7 Mo A B R T R K AR A B
/N DX PN B 20 AR A PR I G B bR SRR AT
A 0] S5 AT N B A R
K R REAT B AT ORI R AR R B R R
HOREL L OFF 2R BRI R S R ERCE R EE DL SORF R
Tk BRI 14% KR TR A
1.6 HIESWELIE

R 6 B4 2R FH Excel 2010 %4 F1 SPSS 22.0 %k
PF AT A PR 5 S8 3t o A, >R LSD ¥E #E 47 7 22 57
BT, K A Excel 2010 4 Fi1 Origin 2021 #4147 A
Feoxil o 4% MUK @IS R G A7 KA SCHK FE
prie, i E A E R A O X R Rk, 2%
B R X, , BB A X, Hi=1,2,3n, R
OO R 4L, BRI A (2)(3)(4) 1t
SEAEAUOCHR BE AU R BRI ABLUOCHR 2,

&i(k) =
min mkin\xo(k) - X, (k)| + p max mflx|X0(k) - X, (k)|

| X (k) = X, (k)| + p max max| X, (k) = X, (k)|

......................................................... (1)
r =%EZZI§L~(;€) ................................. (2)
a) :Eri .......................................... (3)
r =zzzlwi(k)§ (F)  weeeeremeenenieneienen (4)

L P &ith) o X, 5 X, 7E kB SC B R
| X, (k) = X, (k)| R X, 80805 X, B8 1 k 15 46 %F
%, min|X,(k) - Xi(k)| S — % D %
mfix|XO(k)—Xi(k)| ho— % B R E
miinmkin|X0(k)—Xi(k)| N N =
max mﬁX|X0(k) - Xi(k)|ﬂ‘j:é&§.ij(%o pﬂﬂﬁ‘?ﬁ
FOB, HOE SO I 55 B R A X 25 BOE R R SR )
RKE e LKA TZHM2ER R EM,
e (0,1), M AL EUAE 0.5, A R R AF 2, n Ry it
T2 A P IR S A SR, k R PEAR i R A R g
T RN 5 SR OCER B

2 ZR 55

21 AEAEAEMAEERNER

2 2 AT, 17 A A6 T K 5 R 7E AR IR G Ak
AR K LA BT AR R R A A 2R R A A —
FE 2 5 W . o, PR EFE 295.9~360.2 cm,
bR M, (J 4) Fh, Hogx 16 A B B AR R 3 7E 3.0 m
VL b, M, (DF636) # = 5 /5 o 360.2 em, Hb X A
(JEE 1321) /& 12.00% , ¥ = & BLAL A R 6 1 i
PR N < M, Mg M, (Mg M, M5 BEA 7E 128.6~
164.1 cm , M, (F-22-2) BEAV 5 55 20 164.1 em , LX)
M 55 8.89% , M, (4 #E 208 ) 18 13 £ ik g 128.6 cm,
P R I T 6 A S AR A - M5 Mg M,
M, M, M,; 25 7E 21.27~27.38 ¢m, M, ( Z5 20 1331)
2R A KA 27.38 mm, KT X% f 20.88% , M, (K %
359) ZE M F /N My 21.27 mm, 22 ML K BB U B R 6
AR UCN < My My M, M, M, AT M, .

K2 FREABHREUEKNES

i PR /em T /em 25 /mm
M, i .

(CK) 321.6+3.67fg 150.7+2.74cde 22.65+0.40def
M, 334.6+1.59¢d 159.5+2.66ab 23.99+0.46bc
M, 314.7+2.54hi 148.5+1.99cde 22.62+0.39¢f
M, 304.7+£2.74j 128.6+2.53f 23.07+0.36cdef
M, 325.8+1.89ef 153.2+2.05bed 23.61+0.45¢cde
M 315.45+1.92ghi 163.9+2.49a 27.38+0.48a
M, 328.8+2.18de 149.2+2.29¢cde 25.09+0.51b
M, 336.6+2.0742¢ 148.6+2.59¢cde 26.45+0.58a
M, 295.9+3.53k 130.5+£2.97f 26.92+0.57a
M, 316.6+2.59gh 144.2+4.11e 22.57+0.32ef
M, 350.3+£2.15h 161.8+2.56a 22.74+0.33def
M, 323.6+2.12ef 149.4+2.72¢de 21.27+0.22¢
M, 309.3+2.58ij 146.7+1.45de 22.02+0.62fg
M, 360.2+1.62a 163.6+2.87a 23.79+0.53cde
M, 353.2+1.37b 164.1+2.44a 23.87+0.41bed
M, 332.7+1.37cd 154.4+1.75bc 23.33+0.39cde
M 334.3+1.80cd 159.5+2.58ab 22.72+0.41def

17

/NG F AR ROR 25 5 W % (P<0.05)
22 AEAERMMHFHNTTENETENER
BT AT, 17 A A5 T OK B 7R A [ A9 A
SAE AR LA BT PR R A — E R
W EVE S ORI d PR fE 7E 8.48~15.26 t/hm’, Ff
BirE U A M>MS>M >M, >M>M>M,>M,>M >
M, >M>M,>M,,>M,>M >M>M,, H g ff k7 re 1| 3%
P AF 1) 6 A i Bl L X B S, BB 43 1) 3 77 33.2% |
28.9% .27.9% .20.1% . 18.5% F1 17.4%



8 AoAb A&l B s

494

— — — — —_

e N b S =

o o o
T T ]

FPRL R/t - b
o]

M M2 M5 Ma M5 Ms My

abc
bed

Ms Mo Mi2 Mis Mia Mis Mie Mi7

il

Mio Mi

I NG FRERRIRIR 22 57 235 (P<0.05), R I+

1

A 2 mTAT, 17 A (I 6 oK 5 R 7 A ) 0 A
A K IR A BER T RS FF R R R AR AR — RE
B2 5 B . FEFF - i E 21.89~39.05 thm*, A
] i RS 7 R 0 A M>MS>M>M >M >M,>

45.0
40.0
35.0

30.0

[N}
o1
o

REFFF= 8/t + hn?
S
(=)

15.0

10.0

Ms

Mo M2 M Ma Ms M+

Ms

AREEXRBHIFH-EERDN

M, >M,>M,>M,>M,>M, >M,>M ,>M >M >M,,, &
AT 14 6 A b Bl EE X BE 43 531 36 77 26.9% . 18.6% .
13.6% .9.4% .2.0% M1 1.3% . & FF &35 W00k
BRI VE R I E K B S R

bed
cde ]

defg ofg ofg

MIZ MU Ml4 MIS M16

Ml7

Ms
i

Mio

Mll

B2 ARERRMBEFTEZRSMW

FEMKEZEEXS S
XF KRR B (GY) Bk B (WPP) | Bl
H(SSW) B (EL) (FEA (SD) #4740 (ERN) |
FrRi % (GN) (AR B (GNPS) | 1 R i (HGW ) | B
A E (AWPS) BRI (ED) L FF 3 (SY) 3t 12
A EFRIEAT TS A PRI R 3 R 4, A

2.3

F o, EEAE BT AERT 3 F s,
Rt Tk Ak 57.80% , 5 — E AT RREE N 3.18,
TR RN 26.52% 5 55 — LA FRAE(E M 2.08 , BTk
FH 17.34% 5 55 = F AT FAEE R 1.67, TTHRE N
13.94% o 55— 2 %43 BT kA fie K A SRR AR,
fIE i) 2 B 0.491 15575 2 3 A 43 5T mik i fe K A0 J2



44

TRIGEAR A« PN Sy Tl DX R ORATG RL  A BB 5T 9

®3 FEMBBERMNERS SN

%y FHIE(E

TR BTk

1 3.18
2 2.08
3 1.67

26.52
17.34
13.94

26.52
43.86
57.80

x4 FEMREZRMNERSHEREE

KL, BRAE ) N 0.459 8545 = 4 Tk
(B f5e RS2 FF R R A 1] B2 {E Ok 0.583 4,
24 AEEXRBHREZER. T TEREMEEZE
REXBRES
TEARDE I, W S 2% AL T 20 i il iy
S MR S BRI - MR 365 em, 25 M Oy 28
mm , AR 450 o, FEOHL 60 mm , FAT 5L 22 47, 17
HEEL 50 K7, PR EE 360 g, FEURL £ 880 ki, kL

, MR E 61
HEAR PC1 PC2 PC3 51 g,ﬁ*ﬁ}f’:ﬁ 16.0 t/hm*. AR 4f JK 8 O 1K 28 2t
HpRE 0.366 3 0.3779 0.098 6 BhZH R EHHERI KR AER
A 02980 03110 -0.347 1 B ARG B FINACOC I B TR S5 SRR LR 5
AN 0.1970 0.0020 -0.316 8 mE6,
oA 0-1210 01737 04748 FI R 8 OCBR BE 3 Al i 6 2 17 A~ F oK
ol 02579 0481 02381 SRR A SR 7 T B A 1 PR 3 AT 4 4V
o ML Il RS RS R 6. T 4
R 02277 0459 8 0.094 3 BIPENTA] AUE R AE 25 7, I AT R B S AL

T B L0295 8 0242 3 KK FMACCK EWAAEESR  HEFS AKX,
Ttk 00135 -0.2929 0.186 3 FE b S5 G HR BE MU - M>M>M >M >M,>M>
e 0.108 8 0.002 7 0.583 4 M,>M, >M,>M >M, >M>M,>M,>M ,>M,>M,,, JIllFZ 2%

DS ATy 0.366 0 0.3617 0.148 8 B MK IR R M>MSM, >M >M>M, >M,,>M, >M,>

R5 AEERBWHLBERBMNERY
A = M RS EK M EATEC AR BRRCE ARREC ARCE O FPRDTE RDTE

M,(CK) 07260 05986 06251 08417 07064 05096 05831 06060 05157 05093 04771 05194

M, 07998 06713 04815 06767 07291 05096 04281 04414 03940 05982 03515 04963

M, 06922 05972 06334 07154 07861 05446 04281 06315 04117 05778 05383 04567

M, 06481 06195 06040 06721 07849 05446 04334 06426 04162 05585 05695 04666

M, 07484 06489 05819 06907 07190 04516 05229 05718 04191 05512 04495 06725

M, 06957 09647 08850 06790 09790 06861 06979 09551 09444 04739 08768 09480

M, 07651 07452 06934 06220 07117 04516 05737 07209 04503 05689 0.6401 05310

M, 08126 08610 09942 07675 07092 05446 05645 09056 05415 05512 07931 07564

M, 06139 09108 07625 06338 08383 05446 03947 07845 03796 06111 06274 04753

M, 07009 05951 04815 05960 09373 07511 05007 05364 06322 05414 04533 04685

M, 09118 06029 06334 06554 08218 05446 04869 06577 04670 05913 06594 04610

M, 07365 05392 06040 05148 06786 05446 03947 05521 03806 04910 04668 04127

M, 06678 05698 05819 06378 07243 05446 04499 06024 04329 05426 05533 03888

M, 10000 06592 08850 06440 08792 05096 03904 06109 03619 09121 05403 05374

M, 09355 06639 06934 06358 07261 05446 05153 08592 04954 06099 07758 04333

M, 07881 06332 09942 07337 06832 06314 05557 05908 06218 04319 05050 03497

M, 07977 06018 07625 06278 08384 04516 05153 06344 04162 08066 06147 0.6163

& 01026 00903 00936 00892 01042 00732 00663 00889 00651 00781 00778 00707

M, ,>M>M>M,>M>M  >M>M,, , 25 K 56 B BE AL
DR K B2 HE 44 T 4 A7 1Y i Bl — B0my AR Ch R
1331, 7 4 K 598 .\ DF636 % -2, 2 Jii /) i Fh HE
¥ RS A N TRD, 24 M S 3% Bl 7R AF RO IR B HE

2T AEMBUCCEE RS — e A T —
PUJG 9 6 A il Bl 25 45 3R AL, AN 3 AL AR 32 IX B
i



10

B | | A A 49 %:

x6 ARERMMXEKERARF

FERL A B RN R X5 Zhao S BIF 5F 45
WHAR -2,

E2 S I O P U = o102 s T D SN 3 S i
CERTEN I 16 45 F K S R 25 A HEA AT 9
B i AR UK R 4R B 1331, 7 4 K 598 . DF636 |, F
-2 KBS 4 311 IER 018 FIF-4-1,
CRAA R T S M AR AP SE 1321, HoAR 74
Filt (e & 828, 5% B 828 . Y\ H{ 836, 4 £ 208 . 11 Hil
9988 il H1 452 FIKZE 359) L A R B4 22 , Be (A
Xof R b SRR X A . b s S HER
THT 6 B AR A B 1331, 5 46 K 598 . DF636
-2 KB 95 AU 4, AT 7E PN 5% iy i) £ XK T

Al SEROCHREE HEE TSGR B2 HEF
M, (CK) 05552 10 0.576 0 11
M, 0.506 0 16 05287 16
M, 05395 13 0.568 2 12
M, 05354 14 0.5615 13
M, 0.540 6 12 0.550 2 14
M, 0.7527 1 0.7520 1
M, 05749 9 0.599 1 9
M, 0.6770 2 0.694 3 2
M, 05828 6 06175 5
M, 0.553 4 11 0576 1 10
M, 0.576 4 8 0.609 9 8
M, 0.485 8 17 05120 17
M, 05151 15 0.543 6 15
M, 0.6100 3 0.648 3 3
M, 0.606 8 4 0.6439 4
M, 0578 4 7 06168 6
M 0.591 0 5 06125 7

3

3 kb s#k

WEFER T, TR sz s e N R AR S IR 4%
1 5 Z2 Fif 2K A L [R] 52 Y AS T 5 A A [R] A9 A
S AN KIS BEASE R OT R HERR TR WA R
A0, HETE A A B R B . £
KAy i MR ™ B 22 AR PR e
TE S A MRS 7 R WA R AN — , SRR AR
H R Y S DR R X R A AR AR K
FOAR B, e AR R o R LA B A PR AR R
B, F G Y R, HRR S A e R
IE P By SRR IA S, XA K ) i R
BORBIFR bR 2k e R FIA T RLR, 0 R P BE T
Z B, FEAC REOHL AT RL RS ORI G R e
DY, W H R W T A R R Wtk REAT BoRn AT
KLU R B K A B R R 2257 A
WFSEIA N, RLE RS AT R RS 7 i A QIR R
B, e R R . BTN
KA R RO R W £ K7 B R 2N R, BLALE
SEPT TN, AT B RS AR ROR R R
M EZNER . AR T o a2 s,
17 43 Z A K il b ) 77 A A 180 PR R T U 90 34
R, RIRERE R R E R R, RO STk R
1K 57.8% , H > TRy B WM S W TR AR AR A A
Rl PR A6 bR Z A A LG 2R o a8 S K JEE 7y
Prike & Mrai R 0] BOHL bRy Rl =5
RL R R RURE H 5 7 R @ OSCBRAE K,

FRHES M
S Tk :

[1]

[2]

[3]

[4]

[10]

[11]

[12]

[13]

[14]

[15]

AR IEE e SRR BE X SR Ml K T RK R RCR

[ HAERON D] A7 2% < VH AL AMRER K %, 2018.

PN TR A X - S 5 3% B T R AR AR 25 [ 23 A ) 1 42

ZOREDT. A6 5T A B2 B L 2021

THETT BB, WIS 45 A Sl I R X K T

FUBFAE O LB SE ). A 4 8 97 45 IR 22 4R, 2019, 25(3) ¢

392-401.

BV RESE . N 5T 2422 B e P DCCEORE IR B T 0K i Bl 2
FLNE R 723 M (D] AR« 3 AR ARk K2, 2020.

UK PSR I X K R A SR R A AT 0. Al

HKERIE,2016,6(9) : 31-32,44.

HAA, U, T, 4 IR E KB FRE G5 R 1Y

JLRE A T A, 2019,37(16) £ 132-133.

Zhang H, Li ] S. Response of growth and yield of spring corn to

drip irrigation uniformity and amount in North China plain[J].

Nongye Gongcheng Xuebao, 2011, 27(11): 176-182.

- B A AR AR A B IMTAE 50 i Al A L 2000

89-124.

B A AL A A BT D5 R ML AL 5 Rl R

11,2000 : 45-68.

K A AT I E T i A B AR 2 (ML BT ROl R

R, 2006 : 72-84.

R, A e, XA, A5 TR 6 G A M i Y 121

i F K SR IEA D1 T E Rl , 2023 (12) : 136-140.

Erding A ,Emrah C ,0guzhan K .Retraction notice to*“An analy-

sis of the engineering properties of mortars containing corn cob

ash and polypropylene fibre using the Taguchi and Taguchi—

based Grey relational analysis methods” [J].Case Studies in Con-

struction Materials,2022(12):17-26.

ML, EEE LS KA IR R BOEXT 9 A EE &b

FTE PR AR A 0 R e R A KAy B A Rt 2

IR LA AR 2, 2019,47(5) : 156-161.

o B AT Ut B RE e, A I (8 G I A0 A RLER 2R A M E R

oK it B 25 S P BRI A5, 2021, 40(12) £ 107-115.

Prit, Shik, & 98, 55 AN IR U0 K R R = A B

FEPERTFE1]. AR B2, 2021, 46 (6) 2 6-10.



44

TRIGEAR A« PN Sy Tl DX R ORATG RL  A BB 5T 11

[16]

[17]

[18]

[19]

[20]

[21]

[22]

PR SO0, G AR AR TR DA [ 55 I 6K i i 2R
7N BEAE IR LR A (D). Rl A4, 2023, 32(7)
216-228.

PNEZE RN, RAA 45 T g 2 T 5 DG e 5 2
7 P BE I SR A (B LE B W 5 D], B M 2 41, 2020, 28 (6)
1615-1625.

FEm, PR %, & RE R XA R AR S50
K i R RO T SRR AR AR LD AR A 253, 2011,
22(9):2337-2342.

W, Lo, AR, AR EE R i S R R L
PR B B (8 D TR B2 S T [ VL IR A0 B2, 2017, 45(10) -
48-51.

Thakur A K, Mandal K G, Mohanty R K, et al. Rice root growth,
photosynthesis, yield and water productivity improvements
through modifying cultivation practices and water management
[J]. Agricultural Water Management, 2018, 206(30): 67-77.
o, U RUT, A HEHE, AR 2 R O IR IR P RO A A R E
PR B T3 ] ZR A4l R, 2019, 44(4) : 5-8.
Meng Qingfeng, Peng Hou, Wu Liang, et al. Understanding pro-

duction potentials and yield gaps in intensive maize production

[23]

[24]

[25]

[26]

[27]

[28]

[29]

in China[J]. Field Crops Research, 2013, 143(1): 91-97.
L5 AR, F e, AN RDRE K b Rl IE B sg X 32
PEARFN 7 5 52w BT[], AR AL AR B 2, 2022, 47(2) -
21-24.
BRIV . AT A 20 PR 36 2K 7tk 52 00 114 8, DG 306 2 43 A
[J1 W b4l B 2009, 13(6) = 20-21,45.
WA R AT L SR IS L A5 L IR A DX 11 55 I T OK S
it I AR FE )], e 318 O 1, 2022(2) £ 92-97.
F LT A POR, Kl 55 AN T ORGSR AR MRS
7 YR B IR BE 3 AT (). B VR S A8 L 2022, 42(6) : 5-9.
Sy T O o L/ BN M S it =g & /N et g ]
A IR BE SR TN, S A AL, 2010, 38(8) : 45-47.
BLLLET AP, B 554, 45 G T FOR AR 2R 1 ff A
0 R OC I B 43 BT D). P4 RS ARl 2 4, 2011, 24(5)
1656-1659.
Zhao X Q, Xu M X, Lu Y T, et al. Analysis on the evolution of
main characters of maize varieties and breeding directions in
Gansu province in recent years|[J]. Molecular Breeding, 2020, 18
(2): 526-537.

FAEG B A



