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Effects of Combined Application of Different Fertilizers on Yield and Quality of

Tiger Nut
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ter of China), Changchun 130033, China)

Abstract: In order to determine the effects of different fertilizer combinations on the yield and quality of tiger
nut, the effects of nitrogen, phosphorus and potassium fertilizers on plant height, above-ground dry and fresh
weight, yield, quality and fertilizer utilization rate of tiger nut were analyzed in 2021 and 2022 using 'Jisha No. 2'
as the test material. The results showed that the plant height was the highest in N4 treatment, which was 49.16%
and 50.72% higher than CK. The number of tillers in tiger nut increased with the increase of nitrogen application,
and showed a trend of first increasing and then decreasing with the increase of phosphorus and potassium fertil-
izer application. The effect of nitrogen fertilizer on crude protein content was greater than that of phosphorus and
potassium fertilizer, and the range of changes in crude protein content was relatively larger than that of nitrogen
and potassium fertilizer. The 100-grain weight was greatly influenced by potassium fertilizer, and phosphate fertil-
izers had the most significant effect on the yield of tiger nut compared with CK, the grain yield increased by
142.83% and 130.75% in the two years, respectively. Meanwhile, the agronomic utilization rate of phosphate fer-
tilizer reached the maximum under P,O4 150 kg/ha.
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Table 1 Field trial scheme

e it X pag:il
Treatment area  Treatment N P05 K0
XF AR X CK 0 0
B C it X N, 50 50
N, 50 50 50
N, 125 50 50
N, 200 50 50
N, 275 50 50
N, 350 50 50
IRV E i X P, 100 0 50
P, 100 50 50
P, 100 100 50
P, 100 150 50
P, 100 200 50
P, 100 250 50
R i X K, 100 50 0
K, 100 50 50
K, 100 50 100
K, 100 50 150
K, 100 50 200
K 100 50 250
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Note: Different lowercase letters indicate significant differences(P<0.05), the same below.
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Fig. 1 Effect of different fertilizer application on plant height of tiger nut
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Fig. 2 Effect of different fertilizer application on tiller number of tiger nut
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Fig. 3 Effects of different fertilizer application on above—ground dry weight of tiger nut
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Fig. 4 Effects of different fertilizer application on fresh weight of the above ground part of tiger nut
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Table 2 Effects of different nitrogen, phosphorus and potassium fertilizers on yield

e Eﬁi/g. F‘:%'/kg-'hm’z
Treatment 100-grain weight Grain yield
20214 2022 4F 2021 4F 2022 4F
CK 64.56+4.31e 65.96+3.99¢ 3 861.54+87.37f 3969.23+336.27f
N, 72.46+0.79cd 72.88+0.27cd 5 679.49+150.02¢ 5510.26+277.52¢
N, 73.03+2.69cd 73.44+2.46cd 6 364.10£617.03de 6 417.95+133.75de
N, 75.40+6.64hc 76.12+1.72bc 7 274.36+546.44cd 7 389.74+450.20c
N, 78.87+2.60b 79.34+3.74h 8 043.59+752.21bc 8 100.00+266.58b
N, 82.15+3.51a 83.26+1.37a 8 512.82+963.73b 8 443.59+712.58ab
N, 74.49+2.68¢ 75.15%2.18¢ 8 397.43+522.25h 8 225.64+854.86h
P, 70.10+5.12d 71.12+3.31cd 6 825.64+532.62d 6710.26+415.41d
P, 74.18+1.39¢ 73.20£1.91c 7 451.28+373.08c¢ 7361.54+521.89¢
P, 76.84x2.16hc 77.24+4.14be 8 451.28+597.35h 8 425.64+544.71ab
P, 78.38+1.95h 79.93+6.02b 9 376.92+498.34a 9 158.97+411.18a
P, 74.09+4.07¢ 75.06+3.56¢ 8 112.82+324.02bc 8 330.77+434.05b
P, 70.72+3.25d 70.61+4.36d 7 635.90+332.67c 7 520.51£650.09¢
K, 70.01+4.31d 70.53+2.18d 5964.10+430.38¢ 6 076.92+516.76g
K, 73.16x7.21c 74.04+4.26¢ 7 115.382692.31cd 7 130.772539.61cd
K, 78.70+6.26b 79.662.81b 8 230.77£356.10bc 8 110.26+188.79h
K, 84.32+3.95a 84.7124.38a 8 853.85+654.12ab 8 807.69+874.73ab
K, 74.53+1.76¢ 75.08+1.70¢ 8 074.36+436.32bc 8 171.79£311.55b
K 69.19+3.12d 70.78+3.17d 7 405.132652.37¢ 7 282.05+446.57¢

u

TE /NS TR R RN 28 5 .35 (P<0.05), T I

Note: Different lowercase letters indicate significant differences(P<0.05), the same below.
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Table 3 Effects of different nitrogen, phosphorus and potassium fertilizers on quality

e ML &5 i ML i SBEE R
Treatment Crude fat content Crude protein content Total sugar content
2021 4F 20224F 2021 4F 20224F 2021 4F 20224F

CK 21.36+0.80f 22.16+0.95¢ 1.85+0.32f 1.91+0.27h 17.17+0.98e 16.42+0.70d
N, 23.27+1.84ef 24.36+1.35bc 2.21+0.18ef 2.09+0.25gh 21.88+1.16abed 21.41+1.03abe
N, 25.84+0.97abe 26.26+1.82ab 2.64+0.25de 2.51+0.28defg 22.37+1.60abe 22.27+1.47abe
N, 27.04+1.08abc 27.99+2.27a 3.07£0.18cd 2.82+0.14cde 23.68+0.85abc 24.10+1.18a
N, 26.68+1.14abe 27.46+1.27ab 4.02+0.41a 3.91+0.27a 23.11x1.46abc 23.29+1.46abc
N, 24.73+1.34cde 25.33+1.17ab 3.30+0.31bc 3.31+0.37bc 22.31+1.03abe 22.85+1.45abc
N, 23.43+0.61def 24.33+1.19bc 2.58+0.21de 2.92+0.28bed 21.17+1.20cd 21.35+1.08abc
P, 24.78+0.44cde 24.94+1.47abc 2.36+0.34ef 2.32+0.35efgh 22.72+0.74abc 22.51+0.97abe
P, 26.39+0.58abc 25.45+0.59ab 2.76+0.36de 2.65+0.24cdef 23.68+0.12abc 23.38+1.01abc
P, 26.46+0.59abc 25.78+1.16ab 2.93+0.29cd 2.97+0.17bed 24.35+0.59a 24.19+1.34a
P, 27.51+0.98ab 27.36+0.91ab 2.56+0.25de 2.60+0.07cdef 22.34+0.80abc 23.60+1.92abc
P, 25.94+1.53abc 26.54+2.86ab 2.41+0.31ef 2.35+0.32efgh 22.07+1.03abed 22.95+2.06abc
P, 25.54+0.44bcd 26.21+1.20ab 2.18+0.17ef 2.22+0.32fgh 19.47+1.19de 21.03+0.77abe
K, 24.93+1.20cde 25.72+0.75ab 2.17+0.14ef 2.06+0.16gh 21.51£1.00bed 20.74x1.41c
K, 25.61+0.72bed 26.17+1.27ab 2.41+0.12e 2.31+0.14efgh 22.80+1.54abe 21.97+1.53abe
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Table 3 Continued

e MR s &5 HIE A& SHEE
A Crude fat content Crude protein content Total sugar content
Treatment
2021 4F 2022 4F 2021 4F 2022 4F 2021 4F 2022 4F
K, 28.09+0.53a 27.96+0.54a 2.53+0.15de 2.48+0.12defg 24.24+1.61ab 23.14+1.29abc
K, 27.65+0.80ab 27.40+0.88ab 2.72+0.15de 2.61+0.14cdef 22.63+1.93abc 23.00+0.97abc
K, 25.64+0.49bcd 26.24+0.79ab 2.43+0.13ef 2.28+0.12efgh 21.51+0.63bed 21.09+1.64abc
K 24.96+1.08cde 24.84+1.00abc 2.23+0.13ef 2.14+0.21gh 20.97+0.96¢d 20.88+1.07bc

TH 5 7 AV Tl N T A R e R it )
X R B P 5 ) 2 R T R I = 1
AL FR L SOBE F 2021 4F P AR B, L CKOBG N
41.23% , 2022 4F (1) S & i N, F1 P, AL 3R L
W EE CK 441 27.98% #130.30% .
2.6 7[E AR AR B X+t BE R A 2R B9 20

H 4 A1, 2021 4EF1 2022 4R A BUIC R AR 7 F1 53
54 23.26~126.16 kg/kg F1122.77~127.59 kg/kg, P 4
R A 77 J1 848 N, AL B A m , N AR B AR, R AR
A N T it 2% A2 RUIE D A= 7 7 Bl RN e P 2 ) 1
TS T RERE 2021 4 F1 2022 4F A4 i A Al A= 7= 1

I35 R 27.77~177.08 kg/kg F1127.35~176.15 kglkg,
AR IO A A 77 T 4 R K A B s, PoA B A
2021 4F 1 2022 4F 1) 410 A8 i 2E 7= 7743 51 R 29.62~
183.95 kg/kg 1 29.13~182.62 kg/kg, i V5 & Wi 4 4
HE s A2 7= 3 35 R P A BE AR g, K AL BRI AR

Hy 2% 5 AT, 2021 4F A1 2022 4F FUE A 24 F) F %
o0 N AR FR A, 4351 14.21 ke/kg F117.38 kg/kg;
WA AT I A 2 R 28 34 5 Py A B4R K, 4 il o
13.55 kg/kg Ml 13.17 kg/kg ; P 45 A0 A 24 ] FH R 34
J K AL B AR K, 4300 A 23.03 ke/kg F121.08 kelkg o

F4 A[E&EE LA HEXHR &£ 7= TR kg/kg
Table 4 Effects of different nitrogen, phosphorus and potassium fertilizers on partial productivity
e N AR A Tg PCAREE T KR AT
Partial productivity of N fertilizer Partial productivity of P fertilizer Partial productivity of K fertilizer
freament 2021 4 2022 4 2021 4 20224 20214 2022 4F
CK - -
N, - - 112.05+2.28¢ 110.21+5.55gh 112.05+2.28" 110.21+5.55h
N, 126.16+3.80a 127.59+6.36a 126.26+3.80ef 127.59+6.36fg 126.26+3.80g 127.59+6.36g
N, 58.85+2.55h 58.28+3.16hi 147.13+6.38cd 145.69+7.90d 147.13+6.38ef 145.69+7.90ef
N, 39.96+2.42i 40.24+1.94; 159.85+9.67hc 160.97+7.76bc 159.85+6.67hc 160.97+7.76bc
N, 30.75+0.90j 30.70+1.38k 169.13+4.98ab 168.87+7.59ab 169.13+4.98h 168.87+7.59h
N 23.26+0.78k 22.77+0.991 162.82+5.44bc 159.38+6.94bc 162.82+5.44bc 159.38+6.94bc
P, 68.26+3.80g 64.54+4.58¢ - - 136.51+7.60fg 129.08+9.17¢
P, 74.92+2.11e 72.95+2.41de 99.90+4.23h 97.26+4.83i 149.85+4.23ef 144.87+4.83ef
P, 84.77+4.07cd 81.95+4.45d 67.82+4.071 65.56+4.45] 169.54+8.13b 163.90+8.90bc
P, 91.97+4.88b 91.31+4.51b 52.56+3.25j 52.18+3.01k 183.95+9.76a 182.62+9.02a
P, 81.13+2.33d 83.31+4.22¢d 36.06+1.16k 37.03+2.111 162.26+4.66bc 166.62+8.44h
P, 76.362.71e 75.21+1.76e 27.77+1.081 27.35+0.71m 152.72+5.41de 150.41+3.53de
K, 59.64+3.22h 60.77+4.72h 119.28+6.44ef 121.54+9.44fg - -
K, 71.15+1.95¢f 71.3122.26ef 142.31+3.90d 142.62+4.52de 142.31+3.90f 142.62+4.52f
K, 82.23+2.91d 81.10+4.62d 164.64+5.82bc 162.21+9.23be 82.31+2.91i 81.10+4.62i
K, 88.54+2.86hc 88.08+2.92bc 177.08+5.72a 176.15+5.84a 59.03+1.91j 58.72+1.95j
K, 80.74+1.82d 81.72+1.40d 161.49+3.65bc 163.44+2 81hc 40.37+0.91k 40.86+0.70k
K 74.05+1.58e 72.82+0.80d 148.10+3.16¢d 145.64+1.59d 29.62+0.631 29.13+0.321
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Table 5 Effects of different nitrogen, phosphorus and potassium fertilizers on agricultural utilization

e N AR A il P AR 2 KABA 2 %
Treatment Agricultural utilization rate of N fertilizer ~ Agricultural utilization rate of P fertilizer Agricultural utilization rate of K fertilizer
20214 20224 20214 20224 2021 4F 2022 4F
CK - - - - - -
N, _ - - - - -
N, 14.21+1.80a 17.38+2.36a - - - -
N, 13.42+2.55ab 12.14+2.16b - - - -
N, 11.95+1.42b 12.69+1.94b - - - -
N, 10.38+0.90b 10.67+1.38b - - - -
Ns 7.25+0.78¢ 7.03+£0.99¢ - - - -
PO — — — — — —
P, - - 8.89+1.23b 6.26+0.83b - -
P, - - 13.21£1.07a 10.95+1.45a - -
P, - - 13.55+1.25a 13.17+1.01a - -
P, - - 5.72+0.86¢ 6.69+0.91b - -
P - - 2.95+0.28d 2.53+0.31c - -
KU — — — — — —
K, - - - - 23.03+1.90a 21.08+2.52a
K, - - - - 22.67+2.37a 20.33+2.62a
K, - - - - 19.26+1.91b 18.21+1.95b
K, - - - - 10.55+0.91¢ 10.47+0.70¢
K, - - - - 5.76+0.63d 4.82+0.32d
3 MW F e TR R N B A% 1R T B K AE

PEM Y IE # A2 K & F 77 208 B R, AP
14 R AR R g 7 R AR A B
B I AT AR A ) R TR O, e AR AR AL
KAAETE o AWFFT K B AL AR e B9 AL FC T IR 047
IEL T it R A 0 0 A TR I 25 F 1, il vb S bk v AR Ak
47 it 2R e A0 IS it P A 0 S ks e b B
B8 R i 5 e R T T G i e I e
RN SE G NS 98, R R s A R A A
A 3 T 75 50 BRI, AT i v b b AR
R, QR bR R R 2 A I R RS A M e S
JIE 3B G5 IR AR R . IS A B, il H e AL
FE Bsf T 2L o il v S A R, i B e eI L R
0% 35 ve 3 95 SR R R U A IE 2 BB 4R R i
VLR AL BEAT B T 95 b AR AR
Wy B0 i i, T o 0 A R OB T B v il 9B SR R
A AR . BRI R B, 75 S e A A%
B E e 2% 17F T 2 525 T CK, IR S0 IE e it
AR S0 IES P i 4% 7F T A L 3 6 o R Y

RO FORAEAER TR = REFRILR,
o BT 2B BIE AT LA A B0 A R B R SR
Oy SO, B R AR Y P i R B R 2 5F
i AT S B R BIE 329 X3k 95 Y DR
AT A —E R, B R G R R R
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