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Effects of Drought and Low Nitrogen on Yield and Quality
Related Traits of Winter Wheat
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Abstract: To investigate the effects of drought and low nitrogen stress on the yield and quality related traits of winter
wheat, in this study, 510 wheat varieties(or lines) were used as materials. Under normal water and fertilizer(CK), drought, and
low nitrogen conditions, thousand grain weight, grain width, grain length, spike length, spikelet number, plant height,
sedimentation value, and wet gluten content were investigated and analyzed. The results showed that compared to normal water
and fertilizer the thousand grain weight of wheat significantly decreased under both drought and low nitrogen conditions, with
drought having the most significant impact on thousand grain weight. Drought had a significant impact on wheat grain width,
plant height, and spikelet number, while low nitrogen had a significant impact on wheat plant height and spike length. Under
normal water and fertilizer(CK), drought, and low nitrogen conditions, the correlation between wheat thousand grain weight
and grain width and grain length reached a significant level, with grain width contributing more to wheat thousand grain weight
than grain length. The correlation between grain length and grain width was weak or non—existent. The correlation between
spike length and spikelet number was high, while the correlation between wheat plant height and spike length or spikelet

number was low. The sedimentation value of wheat materials under drought treatment conditions was higher than that under
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normal water and fertilizer conditions, while the sedimentation value of materials under low nitrogen treatment was significantly

reduced. Under drought conditions, the wet gluten content of wheat materials was also the highest, followed by that under

normal water and fertilizer treatment, and the wet gluten content was the lowest under low nitrogen conditions. In this study,

several varieties(lines) such as Dehongfu 6, Letu 909, and Shannong 055849 exhibiting stable and prominent yield or quality

traits were screened out. Overall, wheat yield traits were significantly affected under drought and low nitrogen conditions.

Drought stress could improve wheat quality, while low nitrogen could reduce wheat quality.
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Fig.1 Box-plot of wheat thousand grain weight, grain length, and grain width under different treatments
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Tab.1 Significance analysis of thousand grain weight,
grain length,and grain width of wheat

under different treatments

TR/ g

Ab B - . KA /mm  KLFE/mm
- Thousand grain .. .. K
I'reatment . Grain length ~ Grain width
weight
21W(CK) 51.21a 6.79b 3.69a
21D 46.16¢ 6.86a 3.52b
2IN 50.86b 6.86a 3.70a

T R RSB E AR NG FRERR7E 0.05 K F B2 5 3 .
#2550,

Note: The lowercase letters in the table were significant differ-
ences at the 0.05 level. The same as Tab.2 and Tab.5.
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and spikelet number of wheat under different treatments

& - S a7 [ L E e Ak P P /em A /em INEEH/ A
Wi % 5.2~11.6 cm ’ :F‘i//jﬁj‘j 8.34 cm; LIRSS Treatment Plant height Spike length Spikelet number
PR AZ IR )y 6.0~11.8 cm, P-4 {H 2 8.28 cm; 21W(CK) 75.34a 8.34a 17.93b
IR AR BT BEAC AR T 1E H K AL A 5 AL 3 AR iR 21D T1.77¢ 8.28a 17.70b
j’q 4.7~11.2 cm,%ﬂj{ﬁj’q 7.97 cm, ﬁﬁ%%ﬁ 21N 73.08b 7.97b 18.77a

of nf 30
110F Il
: - - 25
_ 100} t ; . 10t g .
\?E‘ 90} i EER); ;:;
¥ 5 80 L B2
A AR ~
70+ E15t
60f : o T e
5¢ 104 i
50¢ 3 N
0 - 1 1 1 J O 1 1 1 1 0 1 1 1
21W (CK) 21D 21N 21W (CK) 21D 21N 21W (CK) 21D 21N
b3 pusi b3
Treatment Treatment Treatment

B2 AELEEZGHTNERS. BRMNEHHEE
Fig.2 Box-—plot of wheat plant height, spike length, and spikelet number under different treatments
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Tab.3 Correlation among thousand grain weight, grain length,and grain width of wheat under different treatments

21W(CK) 21D 2IN
Toait Tt KK TR fE K T A Bt Kk
Thousand grain weight ~ Grain length ~ Thousand grain weight Grain length Thousand grain weight ~ Grain length
Al Grain length 0.551 1.000 0.511 1.000 0.567 1.000
#i%e  Grain width 0.655 0.422 0.831 0.119 0.805 0.148
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Tab.4 Correlation among spike length, spikelet number, and plant height of wheat under different treatments

i 21W(CK) 21D 21N
Eﬁ SN /NEEAL 53N /IR (53N /NEEL
Spike length Spikelet number Spike length Spikelet number Spike length Spikelet number
/NEE%L Spikelet number 0.678 1 0.682 1 0.247 1.000
ke Plant height 0.109 -0.061 5 0.083 0.0358 0.024 -0.054
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Tab.5 Significance analysis of quality—related traits of

wheat under different treatments
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Fig.3 Box-plot of wheat sedimentation value and wet gluten content under different treatments
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Tab.9 List of the top 20 varieties under three treatments for each indicator

Pk Trait

fhFh Varieties

TRifit Thousand grain weight
R Grain length

BLPE Grain width

¥R Plant height

ViFEMH  Sedimentation

MR i f it Wet gluten content
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