FE R R 2020,25(2) .01-11 http: // zgnydxxb. ijournals. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2020. 02. 01

Wiz ER N ERER-RAEAESETENS

kW o FFF OERKE E #HE OEM4L
(rp E Ak R 2 g 22 B, bt 100193)

\\\

e

HE AR FUANRELESASEREE MREABEIAFZTHYR,2017F 2018 FEEHEBHRTR 2 F
KWK AR AP A CF R 98572 S e T A R ARG LR XA b 2017 FAMEEA T F A9 T/ hm' L
8 A= 10 vF HI(T(8+10)).8 A= 16 »F (T (8+16)) 5 A #4735 2 ;2018 4 £ 8 »H (T (8)).8 ﬁa 16 »+ 3
(T(8+16)).16 =+ B (T16)) » A S ATHAT L L A EHEH 6 F2 9 ZHk/hm*, EREAM . DERE TG, . Bl®E
w3 A TR T YR AR AL AR T K KR S A AR AR B, AR B AR L T(8+16)5&‘&&1}}15@&%;2)4{:;}?%2&1}3
AREA LT A BRZATHESLY L P TOF1IOAL BT L WA L AmRHERE A TTF BT R #SF
AR ;DI BRI 2R ZBH AR RRY BT, AR & A AR R F R IR B R AR T,
b TBF16) A A RK AT, OTBF1O) A mE L FF, L 2017 F T(8+16) 42 5 CK 4832 An
6.5 009 =%, AL ERBAREMAERG 8~9 F 15~16 vF 1,35 1 T A £ A 42K A 2 K, e 4 B 4R LA
WM IGREFPRRZGRBEREN EFERHREADRETRI R ERFE,

XER Rk THE; iE; BR; BE; REAES

hES#ES  S513 XEHS 1007-4333(2020)02-0001-11 XEKFRER A

Effects of chemical regulationon timing on maize
plant-root morphology and yield

ZHANG Shuai, NING Fangfang, HUANG Shoubing, WANG Pu, LIAO Shuhua”
(College of Agronomy and Biotechnology. China Agricultural University, Beijing 100193, China)

Abstract In order to study the effects of chemical regulation timing on canopy, root morphology and yield, a field
experiment was conducted in the western of Jilin Province in 2017 and 2018. ‘Fumin 985’ was selected as the
experimental material and ethephon type reagent was sprayed for chemical regulation. In 2017, chemical regulation
were sprayed at the 8 and 10 leaf stage (T(8+ 10)), 8 and 16 leaf stage (T(8+ 16)), with the planting densities of
70 000 and 90 000 plants/hm?; In 2018, chemical regulation were at 8 leaf stage (T(8)), 8 and 16 leaf stage
T(8+16). 16 leaf stage (T(16)). with the planting densities of 60 000 and 90 000 plants/hm?. The results showed:
1) The lodging rate increased with the increased planting density. Chemical regulation reduced the lodging rate by
reducing plant height, ear height and the internode length of the plant, particularly for T(8 + 16). 2) The leaf area of the
leaves above the ear was decreased by chemical regulation; T(8 + 16) can reduce the leaf area by more than 15%
compared to CK, so the light transmittance increased. 3) Chemical regulation can effectively increase root projected
area and maximum expansion width and reduce the horizontal angle. In particular, T(8 + 16) regulation enhanced the
lodging resistance to a great extent. 4) T(8+ 16) regulation increased the yield of maize, by up to 6.5% compared
with CK. Therefore, the application of ethephon type reagent in 8 —9 and 15 — 16 leaf stages during the establishment period
of maize population structure can improve the population structure on the ear position and above the ear, enhance the lodging
resistance of stem and root, and maintain the production capacity of population structure in the later growth period.
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Table 1 The meteorological data for 2017 and 2018

P SAERIR/C SRR /C AFEHREKE/mm 4E H BRI /h
Accumulated Average Average Sunshine
Year
temperature temperature rainfall time
2017 3488.2 7.1 472.2 2774
2018 3678.2 7.0 433.5 2672

Fz 2 2017 Fn 2018 i 15 i E A i
Table 2 The soil basic fertility of the experiment field for 2017 and 2018

ARy R/ em AHLE/ (g/kg) 2R/ (g/kg)  HHWE/ (mg/ke)  HHH/(mg/ke)
Year Soil depth Organic matter Total N Olsen-P Availabe K
0~20 46. 04 .14 12. 26 220.75
2017
20~40 44,98 .93 12.43 171.51
0~20 17.75 .01 11.55 135. 87
2018
20~40 17. 84 0. 86 5. 74 76. 14
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Table 3 Introduction of root structure traits
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Root structure trait Defination Unit
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In the same treatment, different lowercase letters indicate significant differences at the 0. 05 level. The same below.
1 2017 FHELERHBEXERKS (a) FIFEAS (b) B2

Fig. 1 Effect of chemical regulation timing on plant (a) and ear height (b) of maize in 2017
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Fig. 2 Effect of chemical regulation timing on plant (a) and ear height (b) of maize in 2018
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Fig. 3 Effect of chemical regulation timing on single leaf area of

maize for 70 000 (a) and 90 000 (b) plants/hm? in 2017
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Fig.4 Effect of chemical regulation timing on single leaf area of maize

for 60 000 (a) and 90 000 (b) plants/hm’ in 2018
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Fig. 5 Effect of chemical regulation timing on internode length of

maize for 70 000 (a) and 90 000 (b) plants/hm?” in 2017
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Fig. 6 Effect of chemical regulation timing on internode length of
maize for 60 000 (a) and 90 000 (b) plants/hm” in 2018
F4 208 ERAAMETERAZRFZENR
Table 4 Projection area of roots of different densities in 2018 m’
R AR R/ A Treatment i
Projection (7 #k/hm*) -
. Mean
area of roots Density CK T(8) T+16)  TA6)
6 3.12 b 3.19b 3.48 ab 3.84 a 3.41
A
9 2.01b 2.37 a 2.40 a 2.45 a 2.31
W 2.56" 2.78" 2.947 3,147 2.86
. 6 3.11 a 3.32 a 3.45 a 3.79 a 3.42
[Ess AL
9 2.08 a 2.42 a 2.46 a 2.51 a 2.35
W 2.60" 2.87" 2.96 3.157 2.89
. o 6 3.13 a 3.06 a 3.51 a 3.89 a 3.41
78 THI % 5 TH FR
9 1.94 b 2.33 a 2.34 a 2.40 a 2.24
i 2.53" 2.64" 2.93 3.25 2.82
HCKL X I T(8) , 8 M fb 45 Ab #8 ; T(8+16) , 8 Fl 16 mi i fb#% 4b 38 T(16), 16 M ib ¥, NG FBEFR

7 [ — 1 AN TR AL P 4k B AT 7E 0. 05 /K- A W 35 28 57 % 3RO [l — AL P Ak BEUR [7] %% JEE [l 76 0. 05 7K B A7

BEXS., TH.
Note: CK, Control; T(8),

Spray at 8 leaf stage; T(8+16), Spray at 8 and 16 leaf stage; T(16), Spray at 16

leafl stage. Lowercase letters indicate significant differences in the 0. 05 level between different chemical

regulation at the same density, and * indicates significant differences in the 0. 05 level between different

density at the same chemical regulation. The same below.
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Table 5 Root maximum expansion width of different densities in 2018 cm
STy R/ JRF Treatment ¥ i
Root maximum (J7 ¥k /hm”) M
ean
expansion width Density CK T(8) T8+16) T(16)
. . " 6 25.52 a 25.03 a 25.07 a 27.24 a 25.72
T 1T 34 e KA 98
9 20.30 ab 19.88 b 21.00 ab 22.57 a 20. 94
HiE 22.91° 22.46° 23.04 24.91° 23.33
. 6 26.64 a 26.61 a 29.30 a 28.32 a 27.72
T Fe KA vE
9 21.63 a 20.92 a 22.31 a 23.95 a 22.20
¥iE 24. 14" 23.76" 25. 81 26. 14" 24.96
. 6 24.39 ab  23.46 ab 20.84 b 26.15 a 23.71
78 T e Ky e T &
9 18.98 a 18.85 a 19.69 a 21.19 a 19.68
Y8 21.69° 21.15° 20. 27 23.67"° 21.70

2.2.3 ik B RASR AT L AN A

2 6 T AL A FEYS RE AR AR 21 34 T 32 £
fER R, B &M, 5 CK A H . B KRR
F T(8+16) . TEm% /AT K 8 3%, T

(8). T(8+16) 5 T(16) 5 CK #H H 4> Bl A% 36. 1%,
56. 0201 54. 6% . AT LA T(8-+16)ZbFiAE 2 A5
TIXPR R R IFH 3 s A 3 R R
B T 5 78 D 7 A 5 M ke 2k 8 AR 2R P S8 T e £

F6 2018 EARAFAMEZERZMNBER

Table 6 The root top angle of different densities in 2018 *
) R/ b ¥ Treatment
HR T 9 - JEAR Treatmen #
R | (J3#%/hm*) M
oot top angle Density CK T(&  TG+16)  T(6) can
. ) 48.5 a 46.4 a 34.9 a 41.8 a 42.9
T 78 1 T YR R TR e A
9 49.3 a 31.5b 21.7b 22.4'b 31.2
Y{H 48.9 38.9 28.4 32.1 37.1
. 6 46.7 a 37.3 a 36.9 a 42.3 a 40. 8
T TR R U £
9 54.8 a 29.2 b 16.5 b 18.0 b 29.6
{8 50.8 33.2 26.7 30. 2 35.2
. . 6 50.2 a 55.6 a 32.9 a 41.3 a 45.0
7% TH AR R TS 2 £
9 43.7 a 33.8 a 26.8 a 26.8 a 32.8
(i 47.0 44,7 29.9 34. 1 38.9
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(1 T (8+10) kb HR, H Ax T fa b #1114 B R [ A 32 B K
FIRE, 2017 4E. 46 7 J7 ¥R/hm® F B HEIR.9
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AELIE 6 T RR/hm? N, TA6) SR E 4., 729 T
Fk/hm* . T(8+16) &b B[] #f fig 5 B K &N 0,
P, AN 2 4R 25 S v] LB L T(8+16) &b B X}
THUENR A 1E 5

RT 2017 FAHELERESEXREGREZNZ I

Table 7 Effects of chemical regulation timing on

lodging rate of maize in 2017 %
R/ Kb P Treatment
2 o
(7 Bk /hm*)
. Mean
Density CK T8+10) T(8+16)
7 0. 00 0.0 0.0 0. 00
9 2.10 2.4 0.0 1. 50
YI{H 1. 05 1.2 0.0 0.75

F8 2018 FHIEAERENEXEBRENZ D

Table 8 Effects of chemical regulation timing on lodging rate of maize in 2018 %

I

Kb P Treatment

YiE
(7 #%/hm*)
. Mean
Density CK T(8) T(8+16) T(16)
6 0. 040 0.020 0.030 0.010 0.025
9 0.050 0.030 0. 000 0.020 0.025
(e 0. 045 0.025 0.015 0.015 0.025
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H 2 9 FIER 10 Al J, fe 45 4b B 5 oK 7™ & R
SREE CK AT 18 3 i 2 K OF AR 35 45 AN [ 72 3 4
fn. 2017 4E% B2 R 9 T3 bk /hm® B, CK Ak 2 7~ &
i F 7 J5dk/hm®, 3 v GBS B T & B TG T B
O B E A &5 M o 81 AR S 38 s s R — E R 1Y U
FEL 2017 4R 2 ANEE TR RS T8+16) .,

HLHL (7]

5 CKAM, T8+ 16) 4 7E 7 J3F1 9 J5 bk /hm’
A 7= R B 43 R 5. TR 7. 3% . 2018 AE 454k
AT mBE R TIREE., E%E 6T
B/hm® T, Zead TC16) fh 45 kb B, 7= 8 358 fin i i #;
TR o S () 5 285 B G B i 105, 200 fE R 9
B /hm® R T (8) b 5 Ak B 7= 2 38 1 f K
X T CK B/ 1.8% ,

F9 2017 EUELAERHBNEXRFENZM

Table 9 The yield of maize under chemical regulation timing in 2017 t

R/ AL P Treatment
) YA
(7 Bk /hm*)
. - - Mean
Density CK T(8+10) r(8+16)
7 14.67 a 14.68 a 15.50 a 14.95 a
9 14.09 a 15.02 a 15.12 a 14.74 a
Y 14.38 a 14.85 a 15.31 a 14. 85
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Table 10 The yield of maize under chemical regulation timing in 2018 t
g/ AbFE Treatment
, YA
(T Bk /hm™)
- —~ - Mean
Density CK T(8) T&+16) T6)
6 11.37 a 11.75 a 11.82 a 11.97 a 11.73 b
9 12.40 a 12.63 a 12.50 a 12.59 a 12.53 a
ok (E] 11.89 a 12.19 a 12.16 a 12.28 a 12.13

3 Wit54it

ARTIF 5T 3¢ W A [ Ak $as b B Bk 300 7F 6 oK A e op L
A AR R, Hodr T (84 16) &b B i 3 47 Hb £ b T
PRZE G, o R B R L B 1 B B AR e D RE R
PR

3 2ok T AR b 4R Ak PR & BRI 4E T (8) &b
BT T KAk R 1 B AR A5 AN 3, X AT v T S )
oy 3. O PR R HI 0 Ak 4 Ak P R D R AR R
FEAT LR 471 AR R L (H R A LA B e & &
M A K A E R EIR A B A
BB FT 4 e — 20 . T ARG AR5 T (8) b HL )5
TR AR PUEMR AE S AN AR . AT SR kR T
(8+10) T (84 16) &b FRAHZE A 1 R fh 5 A B, 1
RE & PR o R . X RONRD LR PR
Ab BT 25 A1 [R1 35 25 7% AR 5 ) 3 3 R A A 1Y )
R BE e 26 3k B bk BE AL R Y BRI, H & it
T(8-+16) b FJ5 . 2017 F1 2018 4F 7 fia] £ 45 fb A —
B FEIRF N 2017 AR BT RO TR EK
e A RO T O I B, 2018 AR AL AL B L)
Ref TR 4 2 3R A A K BRAIE T Ak 4% 1) 0 o 4
. 2017 AEiR S0 45 5L F B, T(8+16) b 315 45 4K .
PR AR T T(8+10) kb BE, 33X 7] RE B BT &%
BT LA SRR AR R TR & . XFIE SR 4R
b R ZEFF 2 25 080/0N AT ok A% [R) Ak 9 1 e 32 7 1) o A2 3
Ivi) Ak 9 1r) ol 35 5 32, T) IR A A 0 R L B R Y
P JE WA A g T (16) kb B, B AR Bl A 45 A1 ()
R B 2t S BRI L (EL S 5 K RS T LA Y ) 52 i
BN 5 CK 25 8 8% BR K3 R A 7E. BT
PLL T (84 16) 4 B % K A A% w55 » F A7 = LA B 49 1]
KA 52 M R AT BB S A R B AR R A2

A Ak B A A K Al I R i T AR e N
HJ2: 0 3 AR AR i DL e bR . R E A

SR W] B AL DL E i R i T AR DS L 8 4R i
E L BEERHA S A R TR )2 TR EAE
FH S [RIEBEAR B2 it R 0y A= 9 1= L AR A6 9 5t 43 T L
o], B ik 5 W R R 2 F e R g 0 .

L5 4 15 o0 AT S AR X AR FR 1 5 ) [ R I
2018 4E 25 R U] AL 5 b BRAE A [m] %5 B2 N 4 RE 3G
ERBWRBEEM, T(S8+16)5 T(16) 4k M ik fE
HINAR &R e R RE T8 B T KR R M Wi
FAY L T (8-+16) 4b 5 T3 I £ d5e /N AR AL J2
R B A 3 5 N FE B K AR R 7 18T Y BIF 5T 45 SR A
[] o B 3 K AR 2R 5 b T e A )N Rk B B AR B g
JEsR Y R T (84 16) kb BT Bl 35 4R 2 4544
HoRPUERAE ST . ARG R T 3 MR TE R ok A
EERE KN DI

IR U] A T RE 4 = 7 . {H 2017 4E 7
F#k/hm® B8R T 9 T kk/hm® (R . X
AT RE PR Ay e 2 B R AT W T e U0 B BE AR 25 4 L £E1AR
BRI 15 B — 2 R R AW . (B & A b B
JErE YA RNERE S . Bk 2018 4F T(16) 4b
= KT TE+16) A0, XFEAR KRR RN
2018 AR BIMR B A i, BT LA e A = b o T i A
FIRAR KA FRE &, N I T(8+16) kb3,

R ETHR R AR AT i T(8+16)
XUE A2 Ab B AT LU R i bR E 2 R R RN
SEH L HE T B0 PR B 45+ DL 3E N R RE B A DA
Ko A B SR 437K 43 B R B R T e 7 . ek v A AR T 2 g
I BCEEY B EIR B 7 i — 4R i oK
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