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Table 1 Effects of different fertilizer treatments on grain yield and its components and biomass of wheat

4 Ké e E*ﬁﬁ %*ﬁi _ AL . FE *«F%%

Growing Treatrﬁent Grains nl.lmber IOQO-graln Spike density Yield Biomass

season per spike weight (g) (x10%hm?) (kg/hm?) (kg/hm?)

2018-2019 A iE kA 35.8b 43.1a 480.2b 7 323.6¢ 16 908.1¢c
LREFAE 38.1a 44.2a 507.3a 8 483.8ab 19 682.4ab

TE PG RO 38.5a 45.0a 505.5ab 8711.2a 20 149.7a

IR AR 37.6ab 43.1a 496.5ab 8091.9b 18 794.3b
R 37.5ab 44.3a 504.6ab 8320.1ab 19 416.5ab
g R SR> 1Bt A 37.5ab 44.6a 507.8a 8 304.5ab 19 306.3ab

> A 36.6ab 43.7a 493.9ab 7816.7b 18 204.1¢c

AT RECV (%) 243 1.66 2.01 5.66 5.73

2019-2020 A iE ke 35.6b 42.7a 479.1b 7 148.5¢ 16 574.6¢
LREFAE 38.3a 43.5a 496.5a 8 151.6ab 18 911.7ab

T PRI RO 38.6a 43 .4a 504.8a 8 477.5a 19 783.6a

IR AR 37.7ab 43.8a 495.6a 8 195.3ab 19013.1a

R 37.6ab 43.7a 496.5a 8 209.2ab 19287.2a

35 i R R+ 20 18 it A 37.6ab 43.1a 499.2a 8 023.3ab 18 614.1b

> A 36.7ab 43.0a 492 .4ab 7778.9b 18 146.8b

AR RECV (%) 2.74 0.92 1.60 537 5.57

ARPNEFRFRR S%KTFEREE, TH

Different lowercase letters indicate significant differences at 5% level, the same below
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PR AR 35 1 2 AN - 38 5 R 7 T A0 e A Ak B P
B T BB AR AL B 5 6.7% 10.2% 6.0%-
4.4%F 4.7%. TS REORI, MEERE
TR R AR A S, LR AR

o RN E A EERBE, 2 F4R
BICLVE VS I A i e vy, A IR AL R K. 5
IR AR BEAR B, AR R FE 7.9%, fRIFAE.
TR RIE . SRR AR ST R AE A 1 R+
I AE AL BEAE YD & 2 A R 6.2% 9.9% 4.0%-
6.5%H1 4.3%.

2.2 AEIHEAALIEST /N LAT BI520

HHER 2 Al 5N, & A /NE R LAL BEE 24 &
(R 2 a3 5 Bk a3, TFE A 2 5K
18 o AR BY BRI AL B /N 22 45 19 A LAT 5 2] 150t A
ACFRA T B3 22 5, HAE G 20d 1 5 IR AL EE 1)
LAl B& & TSI 3. 2 Ekihh, ik
JE Ak R ) 1B AE P 3 PEAIG 4.2%, TRFFAE. W&
WA VEVE R AE . I 2R AN 3 R R+ ST
it JE AL BE 4 A2 B T 28 LAT 43 31 458 >0 1650 it A A 2
PR 2.4%. 5.4%. 3.3%. 2.0%H1 5.9%.

#Fz2 AT REIMEABAIEST/NE LAI FIS0
Table 2 Effects of different fertilizer treatments on LAI of wheat

KT bios2 RATIA Zp FEAEIA 15 20d
Growing season Treatment Jointing stage Booting stage Anthesis 20 days after anthesis
2018-2019 i 3.40a 5.93b 6.64b 2.08¢
TREFAE 3.20a 6.16ab 6.96ab 2.87ab
M IR 3.44a 6.24a 7.08a 2.95a
PR A 3.52a 6.20a 6.84b 2.79ab
PR AL 3.44a 6.15ab 6.66b 2.95a
A R A S B A 3.28a 6.33a 6.95ab 2.87ab
BN i 3.28a 6.282a 6.72b 2.71b
2019-2020 i 3.28a 5.43b 6.14b 1.95¢
TRFFAE 3.04a 5.92a 6.48ab 2.62b
M IR 3.20a 5.96a 6.60a 2.87a
PR A 3.28a 5.88a 6.44ab 2.62b
PR AL 3.04a 5.79a 6.36ab 271a
A R A S B A 3.28a 5.82a 6.48ab 2.79a
IRt e 3.04a 5.53b 6.28ab 2.54b

2.3 AEHEARIEX /25 RS REEIR R AR Y RSN E FARKE S, ST IRt REER
M3 3 A, AFERALALEN 2 e Z O REBER e BTAUIERME N R RE BRI

®3 TEIFRRLIENE R B REBR RN

Table 3  Effects of different fertilizer treatments on canopy light interception rates of wheat %
=S s i 5 R Zh i FAEH 1) 20d
Growing season Treatment Rising stage Jointing stage Booting stage  Anthesis 20 days after anthesis
2018-2019 e 78.9a 95.6a 85.6b 60.1b 31.6¢
{RFFAE 80.7a 97.8a 89.6ab 67.9ab 45.3ab
T VRGO 81.6a 98.1a 94.3a 73.7a 48.7a
MR AR 79.8a 96.9a 91.8a 68.9ab 43.1ab
R 82.1a 98.4a 92.4a 70.5a 47.4a
ek R A S B A 81.4a 95.6a 89.9ab 66.4ab 46.5ab
> A 78.7a 96.4a 89.3ab 64.6ab 42.4b
2019-2020 WAL 68.8a 93.9a 84.6a 59.3b 29.7¢
{RFFAE 70.9a 96.9a 86.5a 64.0a 36.8ab
TR R 77.4a 99.1a 89.3a 65.5a 40.9a
PR AT 76.5a 97.4a 88.6a 63.4a 37.6ab
R 75.8a 96.4a 87.9a 63.1a 36.9ab
e B S A 74.6a 98.2a 86.0a 64.3a 35.5ab

>t e 71.6a 94.2a 86.4a 65.2a 33.6b
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JREAREE, JCIH RGN T RS R G R R
2 AERIGH, SR AL ER A b, I A A b
HBERR SRR T I AR 4.7%, (RFRAE. & MERE 250
TP R M M 2R R 3 X R AR+ > 5% e A Ak
A H A OB REEGR F  HR = 1.9% . 6.4%.

(K172 - SPAD LS Bt A 7 RS 52 5648 5 P 1 A2
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AL T B, Ferpd P RO R B e T oAt
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WAL IEAL B SPAD F#AIK 2.1%, TRAFIE. I P 2%

BEL PR AT . 3 2R 39 e B 7+ >0 45 it A
REFRLE 4> 25 B WSE3 SPAD 43 HI4E 51 9.9%. 11.7%-
9.7%- 8.8%F1 9.6%.

3.0%. 4.0%F12.2%.
2.4 A[EFERRAIERT N EFEM AR
2.4.1 Zfet SPADAE K 4 AT A1, ASIE] eI AL

x4 TEIHEARLLIERT/NEFEM SPAD RIS/
Table 4 Effects of different fertilizer treatments on flag leaf SPAD of wheat

A3 Treatment Zaf84 Booting stage Pt} Anthesis  f£/5 20d 20 days after anthesis

K Z= Growing season

2018-2019 i Ae 49.9b 54.3b 39.5¢
TRFRAE 54.5a 59.8a 46.4ab
T P I 52.6a 59.9a 48.5a
AR 51.2ab 56.8b 45.7b
TEMER AR 55.0a 58.2ab 43.6b
g R R ) AT 53.1ab 58.5ab 46.2ab
IR 49.7b 56.1b 41.1bc
2019-2020 T IE AL 50.9b 48.7b 38.2¢
TRFRAE 53.6a 56.5a 46.2a
TR A 55.3a 58.6a 47.7a
AR 55.1a 58.9a 48.6a
R 53.6a 56.6a 46.7a
g R R ) AT 53.7a 59.4a 453a
IR AL 48.5¢ 50.9b 42.1b

242 et Py HFE S ATEN, ASFE A AR R AL FE
T, /NZEE Py T S AR AL B, fEAE S 20d
FEIRE K. 2 FER A, 50 AE AL BEAH

%5 TREIFERAIES/NEFEH P B0

Table 5  Effects of different fertilizer treatments on
flag leaf P, of wheat  pmol CO»/(m?'s)
élriotfg AL }TTEE.% 2(?%{552;)2&
season Treatment Anthesis anthesis
20182019 A iE kA 23.9b 10.6b
RFEAE 27.6a 12.3a
TE PG RO 27.0a 12.0a
PR AT 26.6a 11.9a
wHERR 27.3a 12.3a
TSR AL 27.2a 12.1a
> A 25.1ab 10.4b
2019-2020 e 23.0b 9.5b
{RFFAE 24.8ab 10.8a
TEPESE RO 25.9a 10.6a
PR AR 25.3a 11.3a
R 24.6ab 10.6a
TSR AP 25.9a 11.7a
> A 22.7b 9.0b

bb, Bm i AP35 Py BEAIK 0.4%, TRFFAE. 7Sk
RE TEPEIR AL 5 P R NE A 4 3 5 R 7+ >3 15 e
AEALERAE 42 A2 F WP Py o0 AR & 12.2% 12.3%.
11.8%. 11.3%AF01 14.4%.
25 IZNEBEAEGHFESTE REMKREFEX

Xy

R T (R 6) KM, NEAYENE
P50 ere R P LALL EM-F) SPAD
EAT Po AFAERR R 35 IEAHOCOG R . IBAL, FERIES
SEEPDERERERR . P LA I Py 80 35 IF A G,
L1 SPAD {H MK .3 IEAH K .
3 g

AHIE T E T AS [FLHT R AL /N2 5k 2 5 4
JeREHEGRZ . AR L E IR . 25 RRH,
TE R e AR 26 T, B B AERE AL R 1 /N = e 3
AT IR R AL B, Y PR YE A 4.4%~10.2%, DL
75 P 2 A B R B v o B A A AL 3 BT A
JERE— b SR i, 7 U 3 PR . P A R
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Table 6 Correlation coefficients between canopy photosynthetic characteristics and wheat yield components

J Index o TRE BN R EnE

Grains number per spike  1000-grain weight Spike number Yield Biomass

T HEEFR % Mean canopy light interception 0.626" 0.819* 0.810" 0.804™  0.789"
P-4 T AR5 %0 Mean leaf area index 0.631° 0.778* 0.803" 0.766™  0.743™
JiEEI-7-35 SPAD {H Mean flag leaf SPAD 0.858" 0.622" 0.827" 0.898™  0.888™
JEIH-F3) P, Mean flag leaf P, 0.659" 0.724* 0.804™ 0.754™  0.729"

n=14, R.0s=0.533, R.01=0.661
“Crr L xR S RIFIRTE 0.05 F10.01 KBRS

“*” and “**” indicate significant correlation at 0.05 and 0.01 level, respectively

FHAT AT R I, 37 R MEA Ak 3448 7= (1) 3= 2 JiR R
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Effects of Different New Type Fertilizers on Wheat Photosynthetic
Characteristics, Canopy Structure and Yield

Yu Guoyi', Kong Lingcong?, Zhang Liang', Wei Zhi?, Wang Yongjiu', Wang Zhi?, Du Xiangbei?

("Anhui Wanken Seed Industry Company Limited, Hefei 230061, Anhui, China;
2Crop Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, Anhui, China)

Abstract

selection in production. The experiment was carried out in Longkang Farm, Huaiyuan County, Anhui province,

In order to clarify the effects of different new fertilizers and provide a basis for reasonable fertilizer

using the wheat variety Yannong 19 as the material. A total of seven different fertilizer treatments were setted:
common fertilizers, maintenance fertilizers, active synergistic fertilizers, activated carbon fertilizers, active plain
fertilizers, soil conditioners + conventional fertilization and conventional fertilization. Different fertilizer treatments
were investigated for their effects on wheat canopy structure, light interception, flag leaf photosynthetic properties,
yield, and its components. The results showed that compared to the conventional fertilization treatment, the new
type fertilizer treatments enhanced wheat yield by 4.4%-10.2%, with the active synergistic fertilizer treatment
having the highest yield. Compared with the conventional fertilization treatment, the new fertilizer treatments
enhanced the wheat flag leaf SPAD, net photosynthetic rate, canopy LAI, and light interception. Finally, the
novel fertilizer have the benefit of improving wheat productivity and fertilizer efficiency, and particularly the
activated synergistic fertilizer may be employed as the ideal scheme for scientific wheat fertilization under
production settings.

Key words New type fertilizer; Wheat; Yield; Canopy structure
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