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Effects of iron chlorine €6 on yield and growth characteristics of wheat at
different sowing dates
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Abstract: In order to explore the effects of the new plant growth regulator iron chlorine e6 (ICE6) on the growth and
yield of wheat, this study used Yangmai 25 and Zhenmai 12 as experimental materials. Four different sowing dates of No-
vember 3, 2020 (sowing date 1 ), November 8, 2020 ( sowing date Il ), November 13, 2020 ( sowing date Il ) , Novem-
ber 18, 2020 (sowing date IV) were set, and 0.02% iron chlorine €6 soluble powder was used for seed dressing. In the
period of seven days before the break of wheat and heading and flowering stage, 5 000 times solution of 0.02% iron chlorine
€6 soluble powder was sprayed on the leaves of wheat. The growth period, field agronomic traits, yield and its components,
SPAD value and post-anthesis grain filling rate of wheat under four sowing date treatments were investigated and analyzed.
The results showed that compared with the control (CK) , the number of basic seedlings and overwintering seedlings of the

two wheat varieties increased significantly in the first and second sowing dates under the treatment of 0.02% iron chlorine e6

RS 80 12023-11-15 soluble powder, the plant height in the first sowing date

EAA . ITHA RN A £ QB H [ CX(21)1011] ;1T304 & treatment decreased significantly, and the length of the
S I [ BE2020319 ] second internode in the first sowing date treatment and the
EERA 0 F5(1993-) 40 TUAR e HE A B, BB g 5y, £ total internode length in the fourth sowing date treatment
TSR 7 1) I AEW 35 % S#E2% . (E-mail) 1533710521 were significantly shortened. The chlorophyll content of
@ qq.com Yangmai 25 at heading stage under the second sowing date

BIEE : TZR, (E-mail ) wamyenky@ 163.com treatment and Zhenmai 12 at heading stage under the first
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sowing date treatment was significantly increased, which delayed the senescence of leaves and provided sufficient photosyn-

thetic products for grain filling, thereby increasing the yield of wheat per unit area.
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Table 1 Using time and method of iron chlorine e6 in wheat production

iron chlorine €6; wheat; growth period; yield; growth characteristics
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Table 2 Effects of iron chlorine e6 on wheat growth period at different sowing dates

R L HERRIY PO L] Y] i‘%ﬁﬁﬁ—%ﬁ PO B A E
(%F-A-H) (F-H-H) (F-H-H) (F-H-H) (D) FEII(d) 2D (d)
"# 25 I CK 2020-11-03  2021-03-10  2021-04-10  2021-05-10 127 31 44 202
T 2020-11-03  2021-03-09  2021-04-08  2021-05-23 126 30 45 201
Il CK 2020-11-08  2021-03-14  2021-04-13  2021-05-26 126 30 43 199
T 2020-11-08  2021-03-14  2021-04-12  2021-05-24 126 29 42 197
I CK 2020-11-13  2021-03-18  2021-04-14  2021-05-28 125 27 44 196
T 2020-11-13  2021-03-17  2021-04-13  2021-05-26 124 27 43 194
v CK 2020-11-18  2021-03-21  2021-04-16  2021-05-30 123 26 44 193
T 2020-11-18  2021-03-20  2021-04-15  2021-05-29 122 26 44 192
A 125 I CK 2020-11-03  2021-03-11  2021-04-09  2021-05-25 128 29 46 203
T 2020-11-03  2021-03-11  2021-04-07  2021-05-24 128 27 47 202
I CK 2020-11-08  2021-03-15  2021-04-14  2021-05-26 127 30 42 199
T 2020-11-08  2021-03-14  2021-04-12  2021-05-25 126 29 43 198
I CK 2020-11-13  2021-03-19  2021-04-15  2021-05-28 126 27 43 196
T 2020-11-13  2021-03-18  2021-04-14  2021-05-27 125 27 43 195
Y CK 2020-11-18  2021-03-23  2021-04-17  2021-06-01 125 25 45 195
T 2020-11-18  2021-03-22  2021-04-16  2021-05-29 124 25 43 192

BT NI VA9l #E R o 2020 45 11 1 3 H 2020 4511 H 8 H 2020 4£ 11 H 13 H 2020 4£ 11 J 18 H, CK.: % & ;T Z A Ibwsb
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Table 3 Effects of iron chlorine e6 on wheat yield and its components at different sowing dates

2 W (X’féifff%}?flz) it T (tii
W 25 I CK 505.5abc 39.5ab 48.8a 8.183a
T 512.8a 39.6ab 49.2a 8.328a
Il CK 503.8ahc 37.1b 45.8b 7.806¢
T 507.0ab 39.3ab 48.4a 7.992b
1 CK 497.3bc 38.6ab 42.2¢ 7.452d
T 499.9hc 39.4ab 45.1b 7.607d
\Y CK 481.8d 39.8ab 39.8d 6.814f
T 494.7¢ 41.2a 42.9¢ 7.071e
HE 125 I CK 437.8ab 39.5h 54.9¢ 8.296b
T 459.9a 43.7a 57.4a 8.507a
I CK 433.0ab 39.6b 53.7d 8.113¢
T 434.0ab 41.2ab 56.0b 8.228hc
I CK 418.5b 39.8b 53.2¢ 7.690e
T 430.9h 40.1b 55.8b 7.860d
\Y CK 418.3b 36.0c 52.3f 7.289g
T 434.7ab 38.4be 54.0d 7.512f

BT LI VAl #E A o 2020 45 11 J 3 H 2020 4511 H 8 H 2020 4E 11 H 13 H 2020 ££ 11 J 18 H ., CK. %t HIE; T, Z A Ibwr4sb
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Table 4 Effects of iron chlorine e6 on tiller dynamics of wheat at different sowing dates

R 0 e (x 1%7,'7 FI}Tmz) (x ﬁﬁﬁﬁgmz) (x 10[%4%F:m2) ( xﬁ)ﬁjﬁ%}%ﬁz) ES(ZT;(;)K
% 25 | CK 322.9¢ 1 001.6b 1221.9a 505.5abc 41.36h
T 382.3b 1088.2a 1231.0a 512.8a 41.66b

Il CK 281.6d 945.3¢ 1 147.8ab 503.8abc 43.89ab

T 328.1c 1 .000.5b 1 137.6ab 507.0ab 44.56ab

I CK 326.8¢ 781.1e 1 089.2be 497.3be 45.66a

T 430.1a 884.6d 1 086.2be 499.9he¢ 46.02a

I\ CK 428.8a 683.4f 1.028.4¢ 481.8d 46.85a

T 445.6a 735.4ef 1 052.4bc 494.7¢ 47.01a

Bk 125 I CK 201.5e 836.2b 1 163.9a 437.8ab 37.62b
T 369.4b 946.2a 1208.8a 459.9a 38.04b

I CK 304.8¢ 752.9¢ 1 057.8b 433.0ab 40.93b

T 337.1¢ 824.8b 1 058.3b 434.0ab 41.01b

Il CK 260.9d 645.1d 917.4c 418.5b 45.62a

T 316.4¢ 663.6d 925.2¢ 430.9h 46.56a

I\ CK 397.8ab 356.8f 855.8¢ 418.3b 48.90a

T 423.7a 452.7e 883.1c¢ 434.7ab 49.22a

BT I VA9 m#E A 2 2020 45 11 J1 3 H 2020 4£ 11 H 8 H 2020 4E 11 H 13 H 2020 4£ 11 JJ 18 H ., CK. % & ;T. — S Ihwrsb
B, [R5 AR R SRS R NG R R 22 53 3 (P<0.05)
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Table 5 Effects of iron chlorine e6 on plant height, internode length and ear length of wheat at different sowing dates

mivai o owm MR R ol
MEE BEREA S 4E S3 R A 25E A 1T
% 25 I CK 95.8a 87.1a 31.4a 25.0a 13.6ab 11.3a 5.9a 8.7a
T 89.3cd 80.7cd 31.5a 24.2ab 12.8b 8.8d 3.4c¢ 8.6ab
I CK 91.7be 83.0bed 28.8b 24.6ab 13.1b 11.4a 5.1ab 8.7a
T 89.1cd 80.5¢d 29.1b 23.8b 13.1b 9.8hc 4.7b 8.6ab
m CK 93.0b 84.6b 31.0a 24.2ab 12.9b 10.5ab 6.0a 8.4abc
T 91.4bc 83.5b 30.5a 24.7a 12.8b 10.2b 5.2ab 7.9¢
v CK 91.3be 82.8bc 30.5a 24.1ab 13.5ab 9.6bed 5.0ab 8.5ab
T 88.3d 80.1d 29.0b 23.7b 14.1a 9.0cd 4.2be 8.2be
WME 125 I CK 92.3a 83.4a 32.8a 22.2ab 12.3b 10.6a 5.4b 8.9a
T 89.1be 81.7a 31.0b 22.7a 13.4a 9.4h 5.2b 8.8a
I CK 91.5ab 82.4a 30.7be 22.2ab 13.6a 9.1be 6.9a 9.1a
T 86.8¢ 77.8b 29.3cd 22.1ab 13.1ab 8.0d 5.3b 9.0a
m CK 91.0ab 82.0a 30.3bed 22.0ab 13.1ab 10.4a 6.2ab 9.1a
T 86.9¢ 78.2b 29.0d 22.2ab 13.4a 8.5cd 5.1b 8.7a
v CK 91.9ab 83.1a 30.9h 21.9b 13.2ab 10.2a 6.9a 8.8a
T 88.0c 79.3b 30.8bc 21.1c 13.5a 8.9be 5.1b 8.7a

BT I IV BI R Moh 2020 45 11 A 3 H 20204511 A 8 H 2020411 A 13 H 2020 4E 11 A 18 H, CK: X MR, T, S nhwygkat
B [RF AR R SRS R NG SRR 2 5 B3 (P<0.05)
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Table 6 Effects of iron chlorine e6 on stem diameter of wheat at different sowing dates

T ZEFF HAR (em)

24 R ) AbE
BT A5 ] 5 4 7T 553 1A 52 1A 5511
W% 25 I CK 0.393c¢ 0.518a 0.535a 0.447¢ 0.370c
T 0.423abc 0.523a 0.514abc 0.478ab 0.374bc
Il CK 0.419be 0.519a 0.499abc 0.462abc 0.378bc
T 0.450a 0.546a 0.528ab 0.474abe 0.404a
I CK 0.406bc 0.521a 0.493abc 0.460bc 0.386abc
T 0.415hc 0.531a 0.507abe 0.487a 0.399ab
\% CK 0.432ab 0.511a 0.487hc 0.448c¢ 0.377be
T 0.413bc 0.520a 0.482¢ 0.455hc 0.378hc
B 125 I CK 0.437¢ 0.568b 0.523¢ 0.467¢ 0.400¢
T 0.507ab 0.559b 0.523c 0.488bc 0.414bc
I CK 0.556a 0.582ab 0.554abc 0.505abc 0.436abc
T 0.562a 0.591ab 0.548abc 0.521ab 0.438abc
m CK 0.510ab 0.614a 0.578ab 0.522ab 0.457a
T 0.511ab 0.594ab 0.584a 0.546a 0.474a
I\ CK 0.481bc 0.578ab 0.558abc 0.502abc 0.458a
T 0.506ab 0.571b 0.531bc 0.523ab 0.450ab

BT LI VAR 7GR o 2020 45 11 3 H 2020 4511 H 8 H 2020 4E 11 H 13 H 2020 4£ 11 J 18 H, CK. % & ;T Z A b sb

H; [RIF AR R RPN R /NS TR ROR 22 57 B3 (P<0.05)
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Table 7 Effects of iron chlorine e6 on SPAD value of wheat at different sowing dates

2021 4R [R] H 5149 SPAD {H

AR FR Eiiie ] AbF
04-07 04-13 04-20 04-26 05-06 05-13 05-19 05-24
W 25 | CK 53.0a 53.1c 54.6hc 54.2¢cd 57.6ab 53.7c 41.6¢c 21.1c
T 55.3a 57.8a 57.4ab 57.5ab 58.0a 56.7ab 42.5¢ 23.2¢
I CK 49.1b 52.8¢ 53.7¢ 56.1bc 55.0b 53.9¢ 42.9¢ 22.4¢
T 53.8a 57.3ab 57.1ab 59.1a 57.9ab 57.2a 45.6ab 24.9¢
I CK 49.7b 53.6¢ 53.6abc 55.8d 58.2a 55.6bc 43.4bc 28.8bc
T 48.3b 54.8bc 56.9a 58.3ab 58.8a 57.9a 45.2ab 38.2ab
v CK 46.7b 55.0be 56.8abe 58.5ab 58.5a 57.5ab 46.1a 41.2a
T 49.4b 53.9¢ 56.9abe 58.7ab 59.0a 58.6a 46.6a 43.6a
HERY I CK 53.2ab 53.8bc 53.8be 53.9d 53.3a 46.6d 36.4d 9.9d
T 55.3a 55.7a 56.8a 57.6abc 56.9¢ 53.9ab 43.5be 13.0d
I CK 50.4bc 53.4bc 53.5abe 54.4d 53.5be 49.9¢ 40.8¢c 8.6d
T 50.9bc 53.7be 54.0abc 55.8bed 53.8bc 50.5¢ 44.9ab 20.8¢
| CK 48.4c 50.6¢ 51.7¢ 57.9ab 53.5be 51.1be 43.4bc 24.0be
T 51.2bc 54.0ab 54.8ab 59.8a 55.3abe 56.5a 45.1ab 28.0abc
v CK 50.0c 53.2be 53.4abe 55.2¢d 54.3abe 53.8ab 46.6ab 31.1ab
T 50.7be 52.9b¢ 53.6abc 55.8bed 56.3ab 54.8a 47.2a 35.4a

WL 0 I VAR 3B Ah g 2020 4E 11 H 3 H 2020 4E 11 /1 8 H 2020 411 J1 13 H 2020 4E 11 H 18 H, CK %} IR, T. Z & NN w4k ik
B, [R)Z) AR R SRS R NG A R R 25 53 B35 (P<0.05)
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Table 8 Effects of iron chlorine e6 on 1 000-grain weight of wheat at different sowing dates

THE (g)
AP 2 Bk 5 JbF
#E7d  H#HIE12d  #HE17d  E22d HEF27d fEE324d 1542 d
W7 25 I CK 8.3a 11.0b 19.0b 32.2a 40.5b 44.1b 48.6h
T 8.4a 11.4a 19.4a 32.2a 41.6a 44.7a 49.1a
I CK 5.9¢ 8.9d 16.2¢ 30.2b 38.8¢ 41.4¢ 45.7¢
T 7.6b 10.6¢ 18.1¢ 32.4a 41.0ab 44 4ab 48.5b
Ill| CK 3.1e 6.2f 15.7f 29.1c 37.8d 39.5d 43.4e
T 4.0d 7.2¢ 17.2d 31.0b 39.3¢ 41.6¢ 45.3d
v CK 2.0f 3.8¢g 12.7h 26.1d 33.1f 35.7e 39.9f
T 3.3e 6.11 15.4¢g 29.2¢ 36.8e 39.7d 43.2¢
125 I CK 13.4b 17.6a 25.8a 39.9ab 48.0b 51.8b 54.9d
T 13.5b 17.5a 25.1b 39.4h 49.5a 54.1a 57.3a
I CK 14.2a 17.1b 24.4¢ 38.2¢ 46.3¢ 51.2b 53.5f
T 13.7b 17.5a 26.1a 40.5a 48.2h 53.7a 56.5b
I CK 10.2¢ 14.0c 25.9a 39.5b 46.7¢ 51.2b 53.5f
T 8.8e 12.7d 25.7a 39.5b 47.9h 53.6a 56.0c
v CK 8.0f 11.1e 21.3e 35.1e 44.2d 50.0¢ 52.4¢g
T 9.3d 12.6d 23.1d 36.9d 46.0c 51.7b 54.2e

WL I IV B2 R 3B Ah o 2020 4E 11 1 3 H 2020 4E 11 J 8 H 2020 4E 11 H 13 H 2020 4E 11 J1 18 H, CK.:%f & ;T Z A Pbwrsb
B [RF) AR SRS R NG R RO 25 5 B3 (P<0.05)
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Table 9 Effects of iron chlorine e6 on grain filling rate of wheat at different sowing dates
I HR (g/d)
i AR R Gl Ab P
EE 124 5174 224 527 d )R 32d 5424
W% 25 I CK 0.59a 1.59d 2.57¢ 1.66ab 0.72a 0.45a
T 0.54a 1.60d 2.63bc 1.88a 0.63ab 0.44a
| CK 0.59a 1.47¢ 2.79ab 1.72ab 0.53be 0.43a
T 0.59a 1.50e 2.86a 1.73ab 0.68ab 0.41ab
I CK 0.62a 1.91b 2.68abc 1.73ab 0.35d 0.38ab
T 0.61a 2.00a 2.75abc 1.67ab 0.45¢d 0.37ab
v CK 0.36b 1.79¢ 2.68abc 1.40¢ 0.52be 0.41ab
T 0.56a 1.85be 2.77ab 1.53be 0.57abc 0.35b
B 12 % | CK 0.85a 1.63d 2.83a 1.60cd 0.76¢ 0.31ab
T 0.80a 1.50e 2.87a 2.0la 0.93be 0.33a
I CK 0.56d 1.47e 2.76a 1.62cd 0.97abc 0.23b
T 0.77ab 1.72d 2.87a 1.54¢d 1.11ab 0.28ab
I CK 0.75ab 2.37b 2.72a 1.44d 0.91bc 0.23b
T 0.76ab 2.60a 2.77a 1.68bc 1.15ab 0.23b
v CK 0.63cd 2.04c 2.75a 1.82b 1.17a 0.23b
T 0.67bc 2.08¢ 2.77a 1.81b 1.15ab 0.25ab

WD I IV 3 3B 40T 2020 4 11 H 3 B 2020 48 11 A 8 B 2020 4 11 7 13 H 2020 4511 A 18 B, CK 4 ;T by gkt

B [F B PR S AN R NS AR R R 22 57 B3 (P<0.05)
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