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Study on combined application technique of N, P, and K fertilizers
for Zizyphus jujube trees in Tarim basin

WANG Ze', CHEN Bo-lang'* , SHENG Jian-dong', GU Hai-bing'
( College of Grassland and Environmental Sciences , Xinjiang Agricultural University , Urumqi 830052, China)

Abstract: Using 5-year old trees in southern Xinjiang, a field experiment was conducted to measure the effect of N
:P:K ratio on physiological traits and fruit quality of Zizyphus jujube trees. Results showed the favorable effect on jujube
tree growth and fruit quality of applying N (270 kg*hm~2), P,05(180 kg*hm~2) and K,0(67.5 kg-hm~?) at early
stage, P,05(202.5 kg'hm_z) and K,0 (180 kg'hm_z) at flowering stage and N (202.5 kg'hm_z) , P,O5(180 ke-
hm=2), and K,0 (67.5 kg*hm~?) at fruiting stage. Compared with conventional method, chlorophyll SPAD of each pe-
riod for combined application treatment for the four periods, i.e., flower stage, young fruit stage, fruit expanding stage,
and fruit havest stage was increased by 6%, 4% , 5% , and 6% . Net photosynthetic rate of each period at the time
09:00,11:00,13:00,15:00,17:00 and 19:00 was increased by 11% , 14% , 11%, 82% , 15% , and 44% , stomatal
conductance by 34% , 25% , 34% , 132% , 129% , and 96% , intercellular CO, by 13% , 22% , 14% , 22% , 24%
and 15% , and transpiration rate by 50% , 45% , 28% , 45% , 33% and 52% . In addition, fruit vitamin C, reducing
sugar, and protein content were 6.41 mg+100g™", 19.33% and 2.53%, respectively, being significantly different from
those of conventional fertilization.

Keywords: combined application of NPK fertilizers; zizyphus jujube trees; physiological traits; fruit quality
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12,15 mg-kg ™!, AL 196.5 mgrkg ™.
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Table 1 The design of field experiment/ (kg hm~2)

b B2 AT EBS THAEW FS RIRG I FES

Treatment 4 N P05 K,0 4l N P,0; K,0 4l N P,0; K,0

1 270 540 135 202.5 0 0 202.5 0 0

2 270 135 135 202.5 0 0 202.5 405 0

3 270 180 135 202.5 180 0 202.5 180 0
4 270 180 6.5 202.5 180 0 202.5 180 6.5

#H Conventional 450 300 25 0 0 0 450 300 225

CK 0 0 0 0 0 0 0 0 0

1 Note: EBS—FEarly bud stage; FS—Flower stage; YFS— Young fruit stage; FES—Fruit expanding stage; FHS—Fruit harvest
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R (Tr) o B A0 BE B IOE KA — B A #E S
B ARC G R B R DL 3 BRI (A R
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46.70.44.23, PUAA= T 0T AS [ A 38 () 21 AL A P
SRR E e /NP3 R < A B 4 > AR BE 1 > 4b
B3> AP 2> WAL HE > CK 4B, it AE AL PR 5
CK AL AR LG , AL B iy i 4 R 3 i 78 T CK Ab
P RIGGEAE AT S m Lt SRR A . AR
BN [ B A A0 B (b B 1,2,3,4) 55 B0 A 4b 3 A
P, o R B s (R i TR AL B, e b3 1 AN
4 RIMENRE, ZFIRBEARE LA 4 0T
B3] P Y &k = SPAD fH B K, 43 5 R 38. 23,
41.70.46.73.40. 57, B & AL PR B HA B R 6% |
4% 5% 11% .

x2 HAMEELZEN SPADE
Table 2 Chlorophyll SPAD values of leaves

b3 JFAES FUE Sl LA RS
Treatment FS YES FES FHS
1 38.03 +1.76a 41.17+0.85ab 45.77+0.35b 37.17+1.35¢
2 36.57 £0.91ab 41.03+0.31ab 44 .87 +0.40cd 37.83 +£0.99be
3 37.30 £ 0.62ab 41.53 +1.25ab 45.63 +0.45bc 38.53+0.87b
4 38.23+0.87a 41.70 +0.95a 46.73 +0.46a 40.57 +0.80a
#H Conventional 36.17+1.15b 40.07 +0.25bc 44.60 + 0.46d 36.50 £ 0.98cd
CK 35.77 £0.60b 39.10+0.56¢ 44.23+0.31d 35.40+0.79d

T RSB E AR TR R 25718 5% BE KK TR

Note: Values followed by different letters in same column indicated significant difference at the 5% level. The same as below.
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Fig.1 Diurnal variations of Pn with different fertilization treatments
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Fig.3 Diurnal variations of Ci with different fertilization treatments
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Table 3 Effect of fertilization on fruit quality of Zizuphus jujube

4eEE C 5 HEHR
piBL o . .
Treatment Vitamin C Reducing Protein
came /(mg+100g™") sugar/ % /%
1 2.28cd 17.33b 2.09b
2 5.08b 17.43b 2.23ab
3 2.85¢ 14.80c¢ 2.24ab
4 6.41a 19.33a 2.53a
CK 2.02de 12.20e 1.98¢
L 2.13d 13.21d 2.06b
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