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Leaf nutrient diagnosis of jujube using DRIS in Aksu region

WU Zhengbao, Hadier - Yishake, LUO Da
( Xinjiang Academy of Forestry Sciences, Urumgi,Xinjiang 830000, China)

Abstract : Through the collection and analysis of leaf samples from 31 mature jujube ( Ziziphus jujuba Mill. cv.
*Huizao’ ) orchards in Aksu, Xinjiang, the leaf nutrition diagnosis was carried out using the Diagnosis and Recom-
mendation Integrated System ( DRIS) method. This study would provide a reference for the nutritional diagnosis and
balanced fertilization of mature jujube (Huizao) orchards in this area. The results showed that the nutritional diag-
nostic standard of DRIS index method formulated based on the measured values of N, P and K concentrations in the
leaves of ‘ Huizao’ collected in mid-July had a high diagnostic accuracy. According to the statistical fertilization or-
der of yield subpopulation, the number and frequency of the first fertilization order of nutrient elements in each sub-
population were as follows: high yield subpopulation, N—4—37.0%, P—2—18.0%, K—5—45.0%; middle
yield subpopulation, N—0, P—13—92.9% , K—1—7.1%; and low yield subpopulation, N—0, P—6—85.7%,
K—1—14.3%. The best ratio ranges of N, P and K concentrations in leaves of ‘ Huizao’ in Aksu achieved using
DRIS were N/P=11.861+£2.859, N/K=1.820+0.306 and K/P=6.667+2.027, respectively.
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Table 1 Statistical table of leaves in major elements, trace elements and yield of different ‘ Huizao’ orchards

G KEILE Major element/ (g - 100g™") W TEE Trace element/ (mg - kg™') $H§?’:%

No. Yield per

N P K Ca Mg Mn Cu Fe Zn plant/kg
1 3.15+0.015 0.19+0.006 1.66+0.038 3.07+0.118 0.71+0.023  108.0+2.08 4.50+0.264 221+14.2 28.1+2.04 1.88
2 2.93+0.031 0.17+0.006 1.98+0.015 2.76+0.159 0.62+0.016  82.6+1.80 4.27+0.116 230+5.69 23.6+1.19 1.39
3 2.93+0.104 0.16+0.005 1.47+0.138 3.19+0.083 0.65+0.011  67.6+3.61 4.90+0.173 282+22.5 29.7+2.49 2.40
4 3.05+£0.086 0.18+0.022 1.76+0.214 3.01+0.431 0.59+0.065 76.9+4.20 4.63+0.251 330+58.4 27.2+3.05 2.63
5 3.42+0.098 0.40+0.014 1.61+0.100 2.32+0.115 0.58+0.023  80.7+6.44 3.13£0.322 340+48.3 16.3+1.70 5.75
6  3.64+0.350 0.28+0.008 1.46+£0.064 2.22+0.087 0.62+0.020  63.0+4.40 2.83+0.306 287+15.1 26.1+8.23 7.30
7 3.34:0.162 0.22+0.007 1.79+£0.104 2.15+0.134 0.52+0.012  74.8+2.21 3.20+0.100 283+64.5 20.7+1.74 4.91
8  3.57+0.191 0.29+0.045 1.82+0.045 2.07+0.146 0.50+0.031  78.5+2.56 3.10+0.346 252+64.9  20.7+1.00 7.29
9  3.67+£0.252 0.22+0.010 2.37+0.159 1.88+0.170 0.52+0.015  78.9+6.97 3.47+0.322 343+31.0 27.3+3.03 7.25
10 3.78+0.251 0.45+£0.024 2.39+0.081 2.30+0.287 0.50+0.042  56.0+4.29 2.30+0.100 429+58.9 23.8+4.12 7.60
11 3.83+0.050 0.41+0.015 2.58+0.071 1.81+0.119 0.52+0.016  43.8+2.63 2.30+0.100 357+17.8 18.9x1.65 7.52
12 3.60+0.096 0.31+0.015 2.28+0.046 2.26+0.046 0.55+0.033  75.7+1.27 2.77+0.116 362+30.7 29.3%3.15 7.27
13 3.55+0.030 0.35+0.016 1.93+0.115 2.21+0.196 0.57+0.036  54.9+3.12 2.80+0.200 446+8.54 27.7+7.70 7.14
14 3.68+0.015 0.28+0.016 1.70+0.047 1.92+0.100 0.56+0.014  61.8+2.29 3.17+0.322 388+24.1 26.1x1.71 7.31
15  3.90+0.040 0.24+0.025 2.38+0.270 2.46+0.318 0.48+0.047  55.1+4.82 3.40+0.436 320+63.0 41.9+11.30 7.40
16  3.76+0.051 0.42+0.028 1.94+0.147 2.53+0.246 0.53+0.037 101.0+£7.37 3.03+0.379 362+37.0 23.5+3.01 7.44
17 3.86+0.015 0.38+0.017 2.15+0.093 1.96+0.154 0.57+0.044  65.3x4.62 2.87+0.116 347+45.6 26.6+3.40 7.80
18 3.32+0.015 0.22+0.025 1.81+0.093 2.09+0.287 0.56+0.023  67.8+1.92 2.77+0.569 375+21.1 20.3+7.07 4.65
19  3.40+0.087 0.16+0.010 1.77+0.091 2.53+0.196 0.37+0.036  60.6+5.93 7.17+0.351 276+64.5 42.0+2.32 6.70
20 3.26+0.017 0.16+0.006 1.86+0.060 2.52+0.229 0.38+0.015  46.9+5.01 6.83+0.208 302+61.6 40.8+3.70 5.58
21 3.26+0.067 0.16+£0.006 1.71+0.029 2.83+0.297 0.42+0.022  51.3+6.51 6.20£0.265 369+41.5 21.8+0.82 4.79
22 3.41+0.015 0.16+0.013 1.61+£0.076 2.44+0.336 0.39+0.037 41.2+2.85 6.93+0.251 347+64.2 27.2+1.21 5.28
23 3.35+0.061 0.16+0.014 1.74+0.174 2.60+0.171 0.42+0.024  45.6+6.52 7.03+0.404 350+23.0 48.4+14.60 4.74
24 3.14+0.051 0.15+0.008 1.57+0.116 2.57+0.349 0.38+0.032  53.0+4.04 6.37£0.907 335+£51.8 40.4+11.90 5.45
25  3.13+0.121 0.15+0.010 1.80+0.174 2.19+0.195 0.40+0.029  58.7+0.21 6.90+£0.656 353+61.7 43.0+7.50 5.31
26 3.26+0.035 0.16+£0.189 1.77+0.115 2.65+0.406 0.41+0.039  43.8+8.38 6.57+£0.473 352+37.0 36.9+4.93 5.07
27 3.16+0.15 0.15+£0.010 1.86+0.064 2.22+0.142 0.39+0.019  49.3+6.14 6.07£0.252 330+1.53  27.1+2.71 3.58
28  3.17+0.075 0.15+£0.040 1.54+0.467 2.43+0.667 0.36+0.081  71.2+1.99 5.27£0.945 211+56.7 27.2+6.30 3.70
29 3.28+0.078 0.16+0.016 1.90+0.201 2.68+0.180 0.36+0.035  55.3+£5.14 6.30£0.265 237+26.9 32.2+3.05 4.38
30 3.41+0.055 0.20+0.010 1.68+0.121 2.65+0.129 0.53+0.022  28.6+0.27 5.63+0.252 279+28.9 21.6+2.92 5.80
31 3.27+0.114 0.21+0.015 1.35+0.095 3.28+0.413 0.41+0.077 58.6x1.15 5.93:0.473 285+25.5 20.2+1.97 4.24
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Table 2 DRIS diagnosis parameter statistic table of * Huizao’

el sebi bk
. N P K N/P P/N N/K K/N P/K KP N:P:K:Ca:Mg Yield per
Jujube orchard Index
plant/kg
ML Amount 6 6 6 6 6 6 6 6 6 6 6
SEA(H Mean value 3064  0.166 1713 18681 0.0 1.808 0560 0097 10413 1:0.05:0.56:091:0.18 2.5%
=4l % Variance 0012 0000 0037 4617 0000 0045 0005 0000 18%
Low yield NI
- B2
subpopulation .. 0.112 0.017 0.192 2.149 0.006 0212 0.070 0.012 1.362 0915
Standard deviation
I
ERREL Sep 033 1215 SR 0@ 11750 1243 R 130w
Coefficient of variation
WEEHL Amount 14 14 14 14 14 14 14 14 14 14 14
SEYHE Mean value 3304 0.191 1712 18455  0.058 1944 0519 0113 9630 1:006:052:0.77:0.13 5.189
HEa Ji% Variance 0009 0004 0020 13773 0000 0035 0002 0002 5217
Middle yield e
subpopulation & - 0.0 0.067 0.142 3711 0.019 0.187 0.046 0.044 2284 0.651
Standard deviation
N
X#g{;& .. 2831 34858 8289 20109 32835 9.638 8925 39264 23718
Coefficient of variation
WELE Amount 11 11 11 11 11 11 11 11 11 11 11
SEYE Mean value  3.713 0.329 2092 11.861  0.089 1.820 0.562 0.160 6.667 1:0.10:0.62:064:0.16 7.393
[T F7% Variance 0.015 0.006 0.120 8.174 0.000 0.093 0.007 0.001 4.110
High yicld bRz
subpopulation . 012 0077 0346 289 0020 0306 008 0038 2027 0.188
Standard deviation
-~ "
KE/%& .. 3281 23384 16549 24104 22415 16788 15151 23964 30405
Coefficient of variation
F 140.0 55.3 2.1 40.5 2.1 34.8 214 38 215 1273
ANOVA
P 0000 0000 0000 0000 0130 0000 0000 002  0.000 0.000
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E R'=0.85 g o
S o6t o6t °
2 2
: 5 4
= =
> > °
o 3 b o o3|
£ ° £ °®
® ® L4
& i # i
0 1 1 1 1 ] 0 1 1 1 1 ]
2.8 3.0 32 3.4 3.6 3.8 0 0.1 0.2 0.3 0.4 0.5
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Fig.1 Regression equations and correlation of N, P, K and yield
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Table 3 DRIS diagnostic index of ‘ Huizao’ orchard
T A 0 S T 2 SEE S N P K 455 Fﬁgilii”zt{fn

Jujube orchard Number N index P index K index
sequence
1 1.43 0.32 1.07 0.880 -1.252 0.372 P>K>N
. 2 1.58 -1.79 2.51 -0.104 -2.046 2.150 P>N>K
If?f:fjd 3 2.09 0.72 1.41 1.404 -1.749 0.345 P>K>N
subpop;.llalion 4 1.62 -0.40 1.68 0.612 -1.651 1.039 P>N>K
27 2.81 -0.55 2.96 1.134 -2.887 1.753 P>N>K
28 2.94 0.99 1.96 1.964 -2.450 0.486 P>K>N
5 -1.46 1.32 -2.34 -0.070 1.897 -1.828 P>N>K
7 1.00 0.19 0.75 0.595 -0.876 0.281 P>K>N
18 0.95 0.06 0.78 0.505 -0.868 0.363 P>K>N
19 2.96 0.42 2.36 1.695 -2.664 0.969 P>K>N
20 2.60 -0.30 2.56 1.149 -2.576 1.427 P>N>K
21 2.65 0.38 2.12 1.516 -2.388 0.871 P>K>N
*Féﬂ 22 2.89 1.27 1.76 2.077 -2.325 0.248 P>K>N

Middle yield

subpopulation 23 2.79 0.44 2.19 1.615 -2.491 0.876 P>K>N
24 2.76 0.80 1.94 1.778 -2.347 0.570 P>K>N
25 2.67 -0.37 2.68 1.149 -2.676 1.526 P>N>K
26 2.44 0.10 2.12 1.270 =2.277 1.007 P>N>K
29 2.55 -0.41 2.60 1.069 -2.574 1.505 P>N>K
30 1.68 0.92 0.96 1.299 -1.317 0.018 P>K>N
31 1.25 2.55 -0.03 1.898 -0.606 -1.291 K>P>N
6 0.33 2.84 -0.96 1.589 0.312 -1.901 K>P>N
8 0.12 0.58 -0.22 0.354 0.046 -0.399 K>P>N
9 1.53 -1.36 2.19 0.085 -1.859 1.774 P>N>K
10 -1.44 -1.18 -0.83 -1.310 1.137 0.173 N>K>P
g 11 -0.98 -1.74 -0.21 -1.359 0.592 0.767 N>P>K
High yield subpopulation 12 -0.03 -1.19 0.40 -0.610 -0.183 0.793 N>P>K
13 -0.66 0.08 -0.76 -0.287 0.710 -0.423 K>N>P
14 0.39 1.50 -0.34 0.947 -0.025 -0.923 K>P>N
15 1.40 -0.86 1.74 0.267 -1.569 1.302 P>N>K
16 -1.19 0.51 -1.54 -0.336 1.363 -1.027 K>N>P
17 -0.58 -0.11 -0.59 -0.348 0.587 -0.239 N>K>P

3 W 1w
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JL ¥ ( Sufficiency Range Approach, SRA) | IIfi 5L {H
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SRy R 7 A R PR 2R 6 B A A it P 220 B A T



68 TR A X AR

541 45

1185l 28 G R a0 QO R AWE R R 02 3
JOL7E it FH 2SR HE Y SR At b 5 BEES ME AL , JF 2
PEBENENE FHEA ; @ R Z K W NEAEAR 2R A [ 46
W T 1T 8~10 em, JFE5GE 7 A LAy i it
THTAE

4 4 e

3 3 0T BT S S L X 7 D ) RS KA
53I6% (NP K Fe Mn,Cu.Zn Ca Mg) WE #1773
Mr, 2 LA B N P FI K B IR0 R R EAE iz X
B KA Fr DRIS 12 Wil 40, B0 54 s 112 I 1
W, I R LW N/P =11.861+2.859 N/K =
1.820+0.306 1 K/P = 6.667+2.027 & iZHb X DRIS
WK B N P K B IR n R W i fE A,
TF 5 45 5 by BT 5 75 b DX S i A8 el o) b o B B
(A A A5 B AR AR AL S AR Y

5 % X k.

(1] BEDE, W%, Bime, 5. WA 8 FRon R SR 0 gk

AE C E IR R E TR IS REEENL T ). SEH R
(HAZBIZARR) , 2022, 39(2) ; 7-17.
FAN W G, PAN X J, YANG H R, et al. Correlation between nutrient
element contents in leaves and fruit yield, vitamin C and establishment
of foliar nutrient diagnosis standard values for Rosa roxburghii Tratt
[J]. Journal of Guizhou University (Natural Sciences) , 2022, 39(2) :
7-17.

[2] KaKST, ZBR5E, R/, 55 RTINS 9 s
R BICREFFSWIT]. R, 2019, 36(9) : 1161-1170.
ZHANG J Z, L1 Y Y, YUAN L, et al. A study on leaf mineral nutri-
tion diagnosis in Vaccinium uliginosum L. at fruit ripening stage in the
Greater Khingan Mountains [ J ]. Journal of Fruit Science, 2019, 36
(9): 1161-1170.

(3] Hokuk, FUE, BB, 45 ER=IRPEX USRS LI 7 w5
EFBWIT]. PELRRY, 2018, 51(12): 2378-2390.

ZHENG Y Q, WANG Y, YANG Q, et al. Leaf nutritional diagnosis of
Powell navel orange at flowering stage in Chongqing three gorges reser-
voir area[ J]. Scientia Agricultura Sinica, 2018, 51(12) ; 2378-2390.

[4] R, WEIN, 2505, 45 SHNIEIFALLE S mmt i B Fi2 b
[T]. SR, 2021, 49(10) ; 8-13.

ZHU Y Y, YAO Y, LI F, et al. Nutrition diagnosis of Camellia
oleifera leaves at flowering and fruiting stage in Guizhou[ J ]. Guizhou
Agricultural Sciences, 2021, 49(10) . 8-13.

[5] EF#M, BRME, 2R, % A FEbX R L R
FEl 0 B SR e R FAE ST T ] TIPEAR = E 4, 2018,
40(1) : 56-65.

WANG L B, CHEN X W, LI T Y, et al. Appropriate content of leaf
mineral element in Fuji” apple orchards of Fengxian, Jiangsu Province
[J]. Acta Agriculturae Universitatis Jiangxiensis, 2018, 40(1) ; 56-65.

[6] R, BaAs, #/E, &5 BEPHBRSUEIIM F o BUE 3712
WRRIFSE[ ). B Bl A2 40 ( FAR B2 AR, 2020, 44(2) .
111-116.

FENG D L, WEI L B, HUANG X H, et al. Diagnostic study on miner-

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

al nutrition in leaves of Liangping pomelo during fruit expansion period
[J]. Journal of Nanjing Forestry University ( Natural Sciences
Edition) , 2020, 44(2) . 111-116.
Wk, B, AR, A R BAER T EFRROGS
BRI, hERll, 2020,(3) : 17-24, 35.
YAO L X, ZHOU C M, BAI C H, et al. Analysis and diagnosis of leaf
nutrient statuses for lithic and longan in southern China[J]. China
Tropical Agriculture, 2020,(3) . 17-24, 35.
A, ERE, A, SR SRAORRE A B AR R AR L
FERICR) ] RERERE i, 2020, 27(2) « 23-27.
GAO Z H, WANG W, YANG ] H, et al. Annual change of nitrogen,
phosphorus and potassium in soil yield of Ziziphus jujuba cv. Dongzao
in same garden[J]. Journal of Tianjin Agricultural University, 2020,
27(2) . 23-27.
BHM, EA5, KB, % R R B IS M bR dar
[J]. APPEFR SRR, 2019, 25(5) : 859-870.
LUO D L, WANG W, ZHU L W, et al. Establishment of foliar
nutrient diagnosis norms for litchi ( Litchi chinensis Sonn.) in South
China[ J]. Journal of Plant Nutrition and Fertilizers, 2019, 25(5):
859-870.
FrEfOl AR AR R R 2ROl B A 2. T EK
W ERRE -l k2= [ M. st Rl 199%. 416.
Editorial Committee of Agricultural Chemistry Volume of the General
Editorial Committee of China Agricultural Encyclopedia. China agricul-
tural encyclopedia-agrochemistry volume [ M ]. Beijing; Agricultural
Publishing House, 1996 416.
Tk, HOKA, (R, 45 ST DRIS IEAYE A THRE -2 W7
[J]. A4, 2018, 49(2) ; 313-319.
ZHANG L, ZHENG Y J, WU Y F, et al. Nutrient diagnosis of Cin-
namomum camphora ( L.) Presl plantation based on DRIS [ ] ].
Journal of Southern Agriculture, 2018, 49(2) ; 313-319.
R, R, TIEET, A& TP AN DRIS B
FILWi[T]. GHABITE, 2017, 35(4) ; 192-196.
GAO W, FU X G, NING B X, et al. DRIS nutrient diagnosis of Ca-
mellia oleifera leaves at gemination stage in Jiangxi[ J]. Nonwood For-
est Research, 2017, 35(4) : 192-196.
wfh, WA, T, S RS E IR T DRIS
BIRSWIBIFR[T]. LA ( B AAREMR) |, 2016, 40
(1): 83-88.
GAO W, HUANG Y R, NING B X, et al. The nutritional diagnoses
by used DRIS method in leaves of Camellia oleifera during the key
periods of fruit development[ J]. Journal of Jiangxi Normal University
(Natural Science Edition), 2016, 40(1) . 83-88.
Jile, R, R, 55 W R ARG A DRIS &I fds
Hoksia B Wb (1], mor Aol 4, 2020, 51(10):
2498-2506.
ZHOU L, TANG L, CHEN ], et al. Comprehensive nutritional diag-
nosis and analysis of Bingtang orange leaf based on DRIS graphic
method and index method in Chucheng orange Longling base [ J].
Journal of Southern Agriculture, 2020, 51(10) ; 2498-2506.
FORIA, 22, B, A5 Rl R RSN T DRIS EIR2HT
WHFE[)]. HES SHLEER, 2014, 20(3) : 709-717.
GUO SJ, LI G H, XIONG H, et al. Foliar nutrition diagnosis of Cas-
tanea mollissima by using diagnosis and recommendation integrated
system[ J]. Journal of Plant Nutrition and Fertilizer, 2014, 20(3):
709-717.

(TF#% 71 )



