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Effects of Fertilization, Variety and Seed Size on Photosynthesis
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Abstract: A pot experiment was carried out to compare the photosynthesis and chlorophyll fluorescence of
four winter wheat varieties. The experiment also included three sowing ways and four fertilizer treatments.

The results showed that: (1) The highest SPAD was obtained at flowering and filling stage with NP treat2
ments, and there were significant differences among different fertilization treatments. Comparing to no n2
trogen treatment, SP AD increased 17. 83% and 13.01% with NP treatments at flowing and filling stage, r&
spectively. SPAD of big seed was significantly higher than that of small seed with NP treatment at flowe2
ing and filling stage. SPAD of 6 Yuanfeng 998¢ and 0Xiannong 392 were significantly higher than those of
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the other varieties, and increased 17. 68% and 18.75% comparing to 6Baimangmaio, respectively. ( 2) Com2
paring to no nitrogen treatment, Pn of NP treatment decreased appreciably, and of N and P treatment d&
creased significantly 13.03% and 23. 17% at flowering stage, respectively. At filling stage, the average Pn
of NP treatment was the highest, and significantly increased 6. 95% than that without no nitrogen treat2
ment. Pn of 6Xiaoyan 6o was significantly higher than other varieties at flowering stage, but 6 Baimangmaio
and 0Xiannong 39¢ were significantly higher from 16. 60% to 26. 91% than those of other varieties at filR
ing stage, respectively. The average of big and small seed was closer, and was significantly higher than
mixed seed. (3) The Fv/Fm and F v/Fo value of leaf with NP treatment were obvious higher than those of
other fertilization treatments, and 6 Yuanfeng 998¢ and sowing ways of mixed seed with NP treatment were
the highest. The research suggested that applying nitrogen and phosphorus together was beneficial to in2
crease the SPAD value, Pn, Fv/Fm and F v/F o value of leaf, which also could improve the ability of photo2
synthesis of plant. There were remarkable interactions among fertilization, varieties, seed size and applying
fertilizer should be related to the difference of varieties.
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Table 1 Properties of soil used in experiment
1B AH A Rk .
0. M. Total N Avail. P ?133/](21; i\]g“szy
(g/ke) (e/k9) (mg kg) e e
14.35 0.82 3.36 9. 83 17.64
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Table 2 Thousandkernels weight of different variety (g)

KR m P Variety

Seed size 74 998 YF998 ME 6 %5 XY6 AR 39XN39 F15% BMM
WA R Mixed seed, M 49.74 41. 14 30. 70 19. 89
K¥i Big seed, B 59.70 49.74 38. 89 26. 19
/R Small seed, S 36.09 32.68 24. 48 15. 15
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Table 3 SPAD of winter wheat with different treatments
e % il Variety R Sowing way T8 My
Growth stage Actor BMM XN39 XY6 YF 998 M B S Average
CK 37.28d 44.98 a 40.11 ¢ 42.28 b 41.33a 41. 4 a 40.71b 41.16
FEE] N 38.26¢ 42.58 ab®  43.76a°  40.43b*  40.73 b 40.38 b 4.66 a* 41.26
Flowering stage P 29.05¢" 32.73b" 31.73bc"  37.34a" 32.45b°  32.21b°  33.48a" 2.71°
NP 43.404d" 46.48 ¢ 50.03b*  54.10 a" 48 41 a* 49.53 a* 47.58 b* 48.50
S M, Average 37.00 ¢ 41.69 b 41.41 b 43.54 a 40.73 b 40.89 b 4111 a
CK 37.18 ¢ 44.76 a 41.13 b 39.74 b 40.24 b 39.80 b 42.06 a 40.70
I N 41.95 ¢ 47.78 a 45.62 b 48.10 a 44.67 b 46.10 a 46.83 a 45.86
Filing stage P 2.52¢ 30.51a° 18.75d°  26.56b"  25.47a" 23.66 b 24.63 a" 24.58"
NP 41.32 ¢ 46.71b*  46.70b*  49.24 a* 45.18b*  46.99 a* 45.81 b* 45.99*
P34 My Average 35.74d 42.44 a 38.05 ¢ 40.91 b 38.89 b 39. 14 a 39.83 a

T FATAN R 5 BER AT RUAE AP, b A R At 7 3T PR 22 5704 S 35 /P P< 0.05) 5 % 7T [R) i b ol P 7 2 26t I A 25 AN Tt A e [ ) 22
SHIERERTF(P< 0. 05); My Al My i P sl A7 2P2218, Ms 4 & IR A BEF 24 (. R .

Notes: Different letters in the sameline means significant difference (P < 0. 05) of varieties or sowing ways at same fertilization level; * means significant differ2

ence (P< 0.05) between fertilization and CK with the same variety or sowing way; M| and M, mean the average of different varieties or sowing ways, M3 means the

average of different fertilization treatments. Same as below.
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Different letters in the same series means significant difference (P< 0.05);* means significant

difference (B < 0. 05) among big-seed, small seed and mixed seed.-Same as below
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Table 4 The Pn of winter wheat leaves in different treatments at growth stages (Lmol CO,! m™ 2 s- 1)
R B2 il Variety R Sowing way T My
Growth stage Factor BMM XN39 XY6 YF 998 M B S Average
CK 19.76 b 19.31 b 21.04a 20.01 ab 19.32 b 20.44 a 20.32 a 20.03
FEIEW) N 14.9 ¢* 17.32 b* 18.44 ab* 18.93 a 15.25 b* 18. 89 a* 18. 12 a* 17.42 "
Flowering stage P 16.81a°  1459b"  16.04a°  14.12b°  1531ab" 1478b" 16082 15.39 "
NP 19.76 a 20.63 a 19.23a" 17.34b" 18.38 b 20. 18 a 19. 16 ab 19.24
P34 M) Average 17.83 b 17.97 b 18.69a 17.60 b 17.07 b 18.58 a 18.42 a
CK 16.48 a 17.50 a 17.28a 12.67 b 15.93 16. 48 15.54 15.98
i?ié'ﬁ,ﬁﬁ N 19.64 a 17.19b 13.41c¢ 13.41 ¢ 15. 64 16. 52 15.58 15.91
Filing stage P 14.14 b 16.34 a 12.30¢" 13.48 be 122.23b"  14.65ab”  15.30a 14.06 ~
NP 19.12 a" 18.33 a 16.54b 14.37 ¢* 16. 15 b 16. 51 b 18.62 a" 17.09"
P35 My Average 17.35 a 17.34 a 14. 88 b 13.48 b 14.9 b 16. 04 ab 16.26 a
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Fig.2 The Pn of different varieties under different sowing ways at flowering ( N ) and filling ( 0 ) stage
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Fig.4 Effect of different fertilization on F v/Fo
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