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Grain yields of different wheat cultivars and their relations to dry matter
and NPK requirements in dryland
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Abstract: [ Objectives ] Loess Plateau is the main dryland wheat production area in China, where the grain
yield is usually lower than other areas. Therefore, it is of great significance to understand the relationship of grain
yield of different wheat cultivars to dry matter and N, P, K requirements for introducing and breeding new
cultivars with high yield and high nutrient efficiency, reasonable fertilizer application, and promoting local wheat
production. [ Methods ] In 2014 and 2015, 123 winter wheat cultivars from local and other main winter wheat
production areas in our country were planted in a typical rainfed dryland on the Loess Plateau, and plant samples
were collected at the harvest period to investigate the relationships between wheat grain yield and the
requirements of dry matter, nitrogen (N), phosphorus (P) and potassium (K) for yield formation. [ Results ] The

obtained results showed that the grain yield was significantly and positively correlated with above-ground
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biomass, harvest index, the uptakes and harvest indexes of N, P and K, but negatively correlated with the
requirements of dry matter, N and P of different cultivars. Results of the two-year averages showed that when the
wheat grain yield was increased from 5474 kg/hm’ to 7891 kg/hm’, the above-ground biomass was increased from
12194 kg/hm’ to 17032 kg/hm’, harvest index was increased from 38% to 54%, and uptakes of N, P and K from
159 kg/hm’ to 231 kg/hm?, 21.3 kg/hm® to 29.5 kg/hm?, and 79.1 kg/hm’ to 136.9 kg/hm’, respectively. At the same
time, the harvest indexes of N, P and K increased from 62% to 83%, 75% to 90%, and 20% to 37%, respectively,
while the dry matter requirement decreased from 2611 kg/Mg to 1873 kg/Mg, and the requirements of N and P
from 35.1 kg/Mg to 23.7 kg/Mg and 4.5 kg/Mg to 3.2 kg/Mg. Requirement of K also decreased from 19.9 kg/Mg
to 11.9 kg/Mg with the increase of grain yield, but no significant correlation was found between grain yield and K
requirement. [ Conclusions ] In dryland, the high yield cultivars usually have higher above-ground biomass,
harvest index, nutrient uptake, and nutrient harvest index, and lower dry matter and nutrient requirement. For
increasing grain yield in practical wheat production in dryalnd, new cultivars should be introduced or bred to
increase the biomass and improve the relation of grain yield to biomass, nutrient uptake and harvest index, and
fertilizer management should be based on the nutrient requirement of high yield cultivars, the local soil nutrient

supply capacity and climatic characteristics to ensure the crop with sufficient nutrient uptakes and efficient

transport to grain, and then to fully exploit the cultivar’s yielding potential.
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Fig. 1 Relationships of winter wheat grain yield with biomass (A) and harvest index (B) for all tested cultivars

[7E (Note) : *FRIMIFGEERTE 0.05 /KT FRE, 2014 #2015 43 HILFE 2013—2014 4EF1 2014—2015 4EHY /N K 2
* indicates significant regression at P < 0.05. 2014 and 2015 represent the winter wheat growing seasons of 2013—-2014 and 2014-2015.]
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Fig. 3 Relationships of winter wheat grain yield with the aboveground N uptake, N requirement and N harvest index
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Fig. 4 Relationships of winter wheat grain yield with the aboveground P uptake, P requirement and P harvest index
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Fig. 5 Relationships of winter wheat grain yield with the aboveground K uptake, K requirement and K harvest index

for all cultivars

[ (Note) : *F/RENHIKRTE 0.05 K FRBIE, 2014 F1 2015 253K 2013—2014 4EFI 2014—2015 4R/ NEH K2
* indicates significant regression at P < 0.05. 2014 and 2015 represent the winter wheat growing seasons of 2013-2014 and 2014-2015.]
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Table 1 Comparison of different traits between high-yield and local winter wheat cultivars

= 7= i Fi High-yielding cultilvar

YA Local cultivar

EEELN

Trait B8 2233 B~ 203 &) 4110 Bz 26 WA 47 £ 6359
Yunhan 22-33 Longping 203  Yanzhan 4110 Xinmai 26 Jinmai 47 Chang 6359
HRir= i Grain yield (kg/hm?) 7890 a 7878 a 7813 a 7606 a 6398 b 6639 b
¥ Biomass (kg/hm2) 16996 a 16492 ab 16997 a 16072 ab 14289 ¢ 15133 be
IERFREL Harvest index (%) 46.5 abc 479a 46.0 abc 472 ab 45.1 be 44.0c
T TR
. 2152 be 2088 ¢ 2130 abe 2120 be 2224 ab 2275 a
Dry matter requirement (kg/Mg)
a2t N requirement (kg/Mg) 26.9b 262b 29.7a 28.0 ab 29.6a 29.0 ab
Wit P requirement (kg/Mg) 34c¢ 3.7 ab 3.8 ab 3.5bc 39a 3.6 abc
F 8 K requirement (kg/Mg) 12.8¢ 14.4 be 172 a 16.8 ab 15.6 ab 16.3 ab

& (Note) : [FATEHRIG A F/NG A IR AT EZE 0.05 /KT 25 2.3 Different lowercase letters in the same row indicate significant

differences between different winter wheat cultivars at P < 0.05.
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KPR 3G 225%, HARME S50 —3 . BT
WK, R E R TB, 3 m /2 B
()T SRR B bR = i B e YOG . AR SR IR R
B, PR BRI B T 38%~54%, WOkIEEK
SRR AL R DG, BRVUEF 8 AN/ A
P SE A RE, FFR &N T 6000~7800
kg/hm?, WHRFEEA T 35%~46%, Wi 5 05 IEH
X (R*=0.81, P<0.05, 5AMIEERIEA L,
TIAE PG AL R4t 9 A /NZE SR AT SR 25 R B, bk
PR 22 2100 kg/hm?®, WOHRAE A 22 5 K,
FE 43% AEA710, X3 5 FNE G K, FPRL
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AR 45% , i FTISCER 8 B R TG fB E RE OG R,
L ZIU AR, B R 508 o YRR ™ & FUEAT
PEAR KA BE RS, /NZE IR AR B E 4 il R 1)
30% P 2 45%, AL AP EEEINE T 50%, 5
WARLE , ABFFBORIEEL (46%) O EARX S, B
SRATINT BN B R WOIRAE AL (64%)™, (Hift—D 4
MOXERESE TN, REORE NEE - a4 s
A B 7/ T Y AN |l < [ A= N i et
RIS BRI, DB, 2EEE. &
B JETE TABAR B (1) /N2 KPR P B AR P 7 oy S 4
17 5.8%. 8.7% M1 17%, WORIEEEN 3 I FEAK 1.5%
0.6% F13.8%, i T-95 ZFE /33 8.1%. 16%
H129%, UG ) B ARG 4 kR i B
FEAEHD, ARG, AR RN T 44%, T
YT R EHEAR T 39%, 195K & Bk
HAHINTIREAL, Wi 2B ERAe, B34
INFE AP RIS E, SRR Svevo BYRFRL S
=8 7200 kg/hm?, #¢ Simeto & 37%, # Creso
67% , 1M 1589 5 X kPR = i 1 BT kR A

Svevo ffk, M 1/5, Creso Hxi= N 1/2, Simeto S
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REFI T D B T BOE kPR = i, ka2 5 s ™
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ARBFFE AR P i T AR R T R A 4
7 SRR A R 7300 kg/hm?, TG M E LN
2 AP P (6500 kg/hm?), NS FR, fnis B
22-33, {EJE 4110, FEF 203, H 26 1€ 2015 42
D3 TARIR T 55 kR = AT R, AT 7800 kg/hm?
DL, S0 7 RGE O R ik R A, (EATIG Tk
FE7E 1970~1995 4E[HI B H Y 8 AN/NEE i, HR K
FP R 8000 kg/hm?™ . Fifi 5 Sl Ak 1 R b DA K
T AR D, B R R B AR R R AR R IR R
RN EERE, WL, EEE R RSN S
Fpi g rp, ACEBEICT YRR &AL, BaeH
T 9 R B R P Y A R, R R R
P R IR WOREE R, RS AR, PR AR
AR BRI R, LN
— .
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AL, B A RE R ICE Z A . B, I
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kg/hm?, 79.1 kg/hm? 3 % 136.9 kg/hm>, HA& . .
B 38 R i B S IR AR G . PR B
4R N RIS R, N A
77 /INZZ b A R R 5192 3700 F 3000 kg/hm?,
i [ FRE A4l 118 1 98 kg/hm?ts, #i VT A N
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P . TN R S A BRRE AL
MR R E A —F . BEPG) 2 AN Rt T K- 19 12X 55
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1988 kg/hm?® ¥4 % 6313 kg/hm?, 1 AR AE XA TC
FRS, TETT% ifh; Hukiatt 0 3% 150 kg/hm?,
FERL B 2056 kg/hm? #4% 5971 kg/hm?, BEYRE
B W EES, 78 87% A4, FKEILIT 85 41 H
() B R B, kPR = & A < 4500 kg/hm? %] >
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TAWE N 6.4 kg/Mg 3 7.6 kg/Mg, K=,
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HRECHE M 2200, 40 AR R 7E 48~150 kg/hm?® 2
[ A, R < 4500 kg/hm? F] > 7500 kg/hm?,
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