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Effects of fertilizer and density interaction on flag leaf photosynthetic
characteristics, dry matter accumulation and yield of Shangmai 1619
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Abstract:  Using dryland winter wheat Shangmai 1619 as experimental material, four fertilization levels (75
kg/hm’, 150 kg/hm®, 225 kg/hm’, 300 kg/hm?) and three planting densities (1.35x10° plants per hectare, 1.80x10°
plants per hectare, 2.25x10° plants per hectare ) were applied to investigate the effects of fertilizer and density interaction
on the photosynthetic characteristics, dry matter accumulation and yield of Shangmai 1619 under field conditions. The re-

sults indicated that the net photosynthetic rate (P, ) and SPAD values of flag leaves at flowering, mid-filling and late-filling

stages showed an overall upward trend with the increase of
fertilization (150-300 kg/hm*) and planting density. All
of them reached the peak with the fertilizer of 300 kg/hm®
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Shangmai 1619 reached its highest yield (5 790.35 kg/hm®) with the fertilizer of 225 kg/hm’ and density of 2.25x 10°

plants per hectare. The grain yield of Shangmai 1619 was positively correlated with P, SPAD value of flag leaves and dry

matter accumulation at 0.01 level. The results can provide guidance for further promotion of Shangmai 1619.
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Table 1 Effects of different treatments on net photosynthetic rate (P,) of flag leaves in Shangmai 1619

it Am P EOEA R [ wmol/ (m? - s) ]
2 6 2 S
(kg/hm) (x10°8k, 1 o) TFAEM W) W

75 1.35 21.64+0.53d 17.68+0.65g 10.43+0.47e
1.80 20.71+0.62d 17.04+0.44¢h 9.84+0.85ef
2.25 18.75+0.64e 16.47+0.63h 9.04+0.36f

150 1.35 23.58+0.49¢ 19.04+0.46f 11.83+0.92d
1.80 24.54+0.47bc 20.73+0.83e 13.05+0.46¢
2.25 25.08+0.48ab 22.05+0.43cd 13.74£0.75abc

225 1.35 24.81+0.83ab 21.47+0.49de 13.63+0.74bc
1.80 25.04+0.44ab 22.84+0.77be 13.85+0.59abc
2.25 25.73+0.68ab 23.07+0.54abc 14.04£0.47abc

300 1.35 25.84+0.79a 23.84+0.89ab 14.67+0.58ab
1.80 25.97+0.66a 23.95+0.45a 14.85+0.92ab
2.25 25.99+0.49a 24.07+0.54a 14.93£0.73a

[R5 HSHiE 5 AN [l NG R R AN TR g PR 22 5 1225 (P<0. 05)
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Table 2 Effects of different treatments on SPAD value of flag leaves in Shangmai 1619

Mt R SPAD fH
(kg/hm?) (x10°%k, 1 hm?) TFAEM W3 AR
75 1.35 53.13+3.35¢f 50.64+2.29de 45.81+2.84d
1.80 51.65+2.58f 48.87+2.86¢ 44.12+2.52d
2.25 50.53+2.54f 47.92+2.87¢ 42.85£2.47d
150 1.35 55.15+2.17def 53.68+2.64cd 50.19£2.32¢
1.80 56.83+2.85cde 54.04+3.32bed 52.63+2.57bc
2.25 57.33+2.64cde 55.17+2.35bed 53.01£2.32abe
225 1.35 57.37£2.63cde 54.72+2.53bed 52.03+2.14bc
1.80 58.92+2.75bed 55.62+2.74abed 53.84+2.67abc
2.25 60.13+2.42abed 56.83+2.62abc 54.05+2.63abc
300 1.35 60.94+2.85abc 57.63+2.74abc 54.04+2.52abc
1.80 62.72+2.64ab 58.93+2.83ab 56.87+3.74ab
2.25 64.71+2.68a 60.32+2.91a 57.62+2.73a
) B S5 AN () /NG SRR R A [ b B ) 22 57 Wik % (P<0. 05)
®3 FRELAEXEE 1619 # EAFYRREHHM
Table 3  Effects of different treatments on dry matter accumulation of Shangmai 1619
e vk o s i T AR 24 (kg/hm?)
(kg/hm?) (X107, 1 hm?) TFAE WA IR
75 1.35 7 341.63+141.37de 8 536.16+136.52i 1 194.53+£104.65g
1.80 6 746.34+146.31g 9 175.25+175.83h 2 428.91£212.79¢f
2.25 6 410.87+110.43h 9 242.44+142.65h 2 831.57+248.06de
150 1.35 7 675.85+75.89¢ 9 697.09+197.84¢g 2 021.24x177.07f
1.80 6 995.03+95.14f 10 182.45+82.75f 3 187.42+279.23cd
2.25 6 702.94+102.85g 10 645.77+145.63¢ 3942.83+£345.31a
225 1.35 7 941.83+141.64b 10 785.57+85.94de 2 843.74+249.13de
1.80 7 512.96+162.74cd 10 907.37+107.74cd 3 394.41+297.37be
2.25 7 205.75+105.83¢ 11 219.39+119.57ab 4 013.64+351.62a
300 1.35 8213.93+113.36a 11 277.87+£177.83a 3 063.94+268.42¢d
1.80 7 594.37+94.95¢ 10 990.53+190.92bcd 3 396.16+297.52bc
2.25 7 305.93+105.67de 11 102.45+102.47ab 3 796.52+332.59ab

[RIFNEE 5 AN R/ INE B 7R AN [R] Ab L ] 25 57 8 3 (P<0. 05) ,,
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Table 4 Variance analysis of yield and its components

Table 5 Effects of different treatments on yield and its components of Shangmai 1619

Jiti AT it 2 i AL
(kg/hm?) (x10°#k,1 hm?) (x10°FE,1 hm?)
75 135 3.325 2+61.83f
180 3.587 4228.46de
225 3.756 7+51.03cd
150 135 3.411 4£36.28ef
180 3.804 2+33.93¢
225 3.947 6£31.79bc
225 135 3.898 3+32.01bc
180 4.048 1+47.44ab
225 4.076 4+24.88ab
300 135 4.105 7£34.42ab
180 4.075 6+24.62ab
225 4.208 3+35.27a

AR F i
- i TE R TRLBAE
Jiti JE ft 2667.95* 4281  37.78* 23.56
ke % B 153.56**  20.65* 9.21* 22.88**
MEAE PP 9491 2.71 5.93* 2.64
RN 2SI 0.01 BE K,
, L =g
32.64+0.52¢fg 46.91£0.77ab 4252.63£22.21k
31.67+0.55(g 47.18+1.01a 4 525.95+25.46i

30.28+0.23h
33.94+0.58bcd
32.81+0.66def
31.53+0.43¢
34.51+0.23b
34.14+0.11be
35.97+0.79a
34.53+0.43b
33.95+0.77bed

32.99+0.81cde

45.13+0.96bcd
46.83+0.55ab
46.01+0.86ab
45.62+0.53abe
46.13+0.96ab
45.87+0.53ab
44.13+0.81cd
45.12+0.95bcd
43.83+£0.63d

40.36+0.47e

4 393.67+22.24j
4 654.61+24.15h
4 925.84+25.36f
4 809.42+24.94¢
5246.13+£32.51d
5 656.27+25.78ab
5790.35+19.97a
5 375.41£24.93¢
5401.38+25.89¢

5 191.86+55.09¢

5 B Joi A )/ Rk 32 0 AN [T AL B[] 22 5% 5 % ( P<0. 05) .
24 HEXMESHT

6 R, R U EOL A AR T B E
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Table 6 Correlation analysis of yield with P, , SPAD value and dry matter accumulation

- b A BT B SPAD fH R R
" FAEM W HEREM PiRia] ORI BEREW Piia ] ALY s
PR 0.807 ** 0.867 ** 0.834* 0.789 ** 0.778 ** 0.798 ** 0.501 ** 0.913* 0.708 **

* o RIZESRTE 0.05.0.01 K AR,

3 17 i
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