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Effects of Different Bandwidth Configurations on the Agronomic
Traits, Quality, and Water Use Efficiency of Ridge Planting Winter
Wheat
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2.Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences,Xinxiang Henan 453002,China)

Abstract: In order to select lodging—resistant ridge bed planting models with high efficiency that is suitable for the strong
gluten winter wheat, the effects of different planting treatments with different structural configurations such as conventional
border sowing (TCK), 2 bands wide ridge bed sowing (T2), 3 bands (T3) conventional ridge bed strip sowing and 4 bands
(T4) conventional ridge bed strip sowing on the population tillers, stem feature, agronomic traits, photosynthetic
characteristics, quality, and water use efficiency of winter wheat are investigated under the field experimental environment.

The results indicate that the number of tillers under the T4 planting treatment was significantly lower than that of other

s B #A:2023-10-20

HEE&WEB: B R D& EHAKZEEZE T (CARS-3-2-35) ;7 i 8 T XA F R (221100110700); 77 &y 4 IAR L = b B ARAR R &
#% % | (HARS—22-01-23)

F—1EE  FRA987-), K, WML A BB R, NF D EF A REIZHA, E—mail : li xiaohang@163.com

BEEE: B EI(1966-), B ,BF58 R, N FH & Ahit H AEIZH AFF R, E—mail: 13298613179@126.com



B4t FRMF AR EEATEREASZELDZRLER S RBAKSANRGHra 427

planting models throughout the entire growth period of the winter wheat, and the population size under the T2 planting
treatment was significantly higher than that of other treatments during the maturity period of the winter wheat. The leaf area
index under the four planting treatments fluctuates in an unimodal curve that increase at first and then decrease with the
progress of the growth, and peaked at the booting stage. At the 7d, the 14d, and the 21d after flowering, the photosynthetic
parameters under the TCK planting treatment were significantly lower than those of the T2 and T3 planting treatments, but
significantly higher than those of the T4 planting treatment. Ridge bed planting can help reduce the plant height, the center
height of gravity, and the length between nodes of the winter wheat. The values of all these indicators of the three planting
treatments were significantly lower than those of the TCK planting treatment. As the spaces among the rows of the winter
wheat on the ridge decreases, the stem height, the center height of gravity, and the length between nodes of the winter
wheat gradually increase. A sequence of T2<T3<T4 can be observed. Compared with TCK, T3, and T4 planting treatments,
the T2 planting treatment has an increased grain yield of 3.0%, 1.5% and 14.0%, respectively, and an increased water use
efficiency of 4.2%, 0.6% and 10.1%, respectively. To sum up, the T2 planting treatment and the T3 planting treatment are
the optimal planting methods to ensure the stable yield, good quality, high water—use efficiency and lodging resisiof the
strong gluten winter wheat.

Key words: winter wheat; wide-width sowing;ridge planting;agronomic characteristic; photosynthetic characteristic ; water

use efficiency
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Figure 2 Effect of different treatment on total number of population stems at different growth stages

in winter wheat
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24 ZINEEAREKFEHEE T EFHHE
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PR, T AR, T2 T3 T4 A B 2 520 A /INAZ b g B B 9 TR R, ] DL 2B AR A B
TREMRA /N R O R RN 3 BT TCKAR B BEE 2B 6 LA/ NEATIII, 4/
22 ZERPRR R EC e B T I BB M T 7, = F 3R T2<T3<T4, 2B &5 LA RaAT ek 3473 =
447, BAREAAT R DD (H R IZAC R BT IR N 2 e O AR A DN ) A, DRI T4 AR BER AR AR |
L e R RIS A B8 S 25 8 T T2 AN T3 b B, /NS AR 1] 7 52 B BELAS 3 IR BE L 1 ) 1 8 o ) 58
FRE ST E WAL T T2 T3 A M. ZEAR VR A T2 AR B, A/ N AR A TT SR BRI R
AR RIS , (A /N BBk e LG R B AR T T3 R T4 AL B (B (A I 5 T3 28 5% A8 B35, T2
AL PR AR AR , FC AR, T AL, 19 R SRS B R, e R B I R O L T R ey 1 &/ 2R
FEBUE A 4 TR A=

x1 FARAFHEETEARSHIEREETYE(LAE)
Table 1 Stem morphology and dry weight per stem in different plant (milky stage)

Qb3 Hemi/em  EL i /em K /em ZEH/em BER mm R FELE/ (mg-em™) AT /g
Treatment Plant height Height of gravity Internode length outside diameter Wall thickness ~ Culm filling degree ~ Dry weight per stem
TCK 81.8° 50.1¢ 10.9° 0.436 1.020 9.28" 434>
T2 76.44 46.0¢ 9.5¢ 0.463¢ 1.028¢ 10.10¢ 4.43¢
T3 77.2¢ 47.1¢ 9.8 0.452¢ 1.023" 9.99: 437"
T4 78.6" 48.4" 10.2" 0.411¢ 0.966¢ 8.40¢ 3.97°

i RS R NG B 3R 7R b B8] 22 57 ik 2 ( p<0. 05), T[],
Note:Different lowercase letters in the same list indicate significant different at 0.05 level,the same below.
2.5 AREIKFEHEE X Z/NEFFRLR R0

HH 2 2 I, 6 TCK T2 T3 Ab 3 3 i /N2 3 22 26 Bl 1 B A (G H5 IR K 28 0 1 717 25 # L T
VARG ESF (0] R e Kz T BEL 7 24 3 2 5, T DAL T2 A FER 7 1 v e = e 1 ] st O A 8 3 AR ko
fn T, JF HAESE BT & i A b b T HABAL BE . AR 38 5K A WSR3 2 e /N A R
TR B, AR TERPR T YR B — 2R IR TR I A B F 8 B T i T4 BT, 73— 43 AR
FE AL 0T HP IR A, & /N AR G WAt IR R S ) e e A IS R R R AR LR AT
KA R R A ST, gE— P Yify TORPRLEE S B AARE , SE 3 1 9 3l /N 22 1 B R S AR E i o A P
PR . T4 RLBT ARFRLE 1505 i 1 2R T A AL B 240 PR A AR R AR e 4 B
S0 HRAF T4 mAE R T JZ 0 R 025 AT 805 R AR PR BT AL, (7] i) 8 5 R R A 458 iy A0 8 SR
() ) 457 L, ™ FE S I 00 J5 ) AR SR R U A8 R TR A RN, 0 T e 2 (A IR AR 2 11 o 5 B ) e
MR A/INAZ T RN R P R ASE T $12 s AL ™ e RN i B, P RE S LA i DR 56 1 5, 9 A 435
RLOUAL T 2 /INA e J2 45 4, TS S50 T FR S 500 e LA A AR 84k, TR AN S AL B 22 DI B A 3L
W7 E 2RO S IRV A RE R S5 )7 5 I B BRI R, AR T IR e A0 B 2 1) B4 i,
W BN GIZ I A= AL 5 2T R R — 2B LU R

F2 RESHMEEXZ NS FRS R

Table 2 Effects of sowing pattern on grain quality in strong gluten wheat

A& B E] /min e KPR JI/E.U.

Qb B WK =R/ % B /% T 18T A3 P H /% O . .
. . Stabilization Maximum tensile
Treatment Water absorption Protein Wet gluten . .
time resistance
TCK 68.6" 15.59¢ 32.13¢ 16.3¢ 7992
T2 68.2¢ 16.20* 31.90° 16.6 ¢ 806°
T3 68.8¢ 16.10* 32.20° 16.2¢ 804

T4 68.1* 15.31" 31.72* 16.2* 793¢




-432- oMok L ok F F R % 55 %

2.6 AREKFEEHEEXNZ/NEFEREMREZFKS A BEERNIE

12 3 AT A0, = A iR, 22 26 16 /N [w) A H T H 5467 i AR Ao B0R0 Tk 5 R /NE 3R
PN T2>T3>TCK>T4, T2 b #iAg HA 3 4~ 2548 b # i Py 1 FRURR AR 22 55 3, DRLEL AT 26, T2 Ah B de o
FH S ) R B 3 am BpA7 T RRVREERC, 2% Ah BG4 /N2 I R B5ORN TR E Y 52 0 5 T3 Ab 2 8] 22 52 A8 (5
F o ATHE IR/ INGY T4 A BRH = A R 2 FPRL = i K R FHRCR Y 5K T HAL AL B, o] Wiz 44
B B AN T4 /N A 8 T R R AR R | T 5% ) 4 /NZZ AR . T2 5 TCK T3\ T4 A #EAH L, JL
FEARL™ 2 53 T $2 755 3.0% . 1.5% F1 14.0% , 7K 53 R R0 53 314 4.2 % .0.6% F110.1%. T3 Zb3# 5 TCK
AbFEAH LE AT R AR /N AR R, T3 A B R A /INZZ el 2 3 s B R, AR R D A R T
KA R TR0 R A ZEVE 3% b A B3 10 R3O, ot Ao Z50RN T 2 R 15 R B ™ (8, (A% T
B AN R R FUK 3R AR Y 25 5 T TCK b3,

R AREABE/NEAFH T ER EMRERMASF AME

Table 3 Wheat grain yield, yield components and water use efficiency under different treatments

b FEH/(x10*hm™?) FEREL THRiE /g FPRL HE/(kg-hm™) KGRI (kg - hm ™+ mm™")
Treatment Spikes Grains per spike  1000-grain weight Grainyield Water use efficiency
TCK 601" 33.9¢ 43.4" 8601" 16.7°
T2 611° 34.2¢ 43.8° 8876¢ 17.4¢
T3 603" 3412 43.8° 8785 17.3¢
T4 574¢ 32.9" 42.7° 7788¢ 15.8¢

3 WS

IR/ BE A S5 R S 4 MR 21 9 R SR AR A 7 2 PR LA B it R P R B R, 22 T A e
RN I3 A AT RS EA T RS AR B & R, SE0e A PERE , T BEZE 5 A Rt A DL RE
Wy, A BGEEE R DR, SR B i DB R F R SRR B B R BAR ORT I [ C Ty 2 T ]
i Az AR L DA SC , U S L (B BE Ty B ot A £ e M T R il Uz e 2 fF o0, 2B 65 I
7R AT RERRAEA ) T /NS RE R 2 oA it 1, G RERCIIE AN, A s Dt 2k , 5 3 eV ) A7 BV R 7
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