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WF 7T X BRI, B E ARKR . &2 E
A Eh &3 8 87 glkg. 4.963 mg/L 1 0.93 g/kg.
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Fig.1 Schematic diagram of research area and sampling site
1.2 HIEHRRESHIE

T 2021 4% 11 7 16 HAERH /K i+ &R T/
BhE, K43 m*H)0~30 cm LR . BURELE R
Jei s RE T R SRS E AR AT 21 ds SRAH 4 om i
PR 2% ok g8 2 ol S5 4% o

REEEK. & 2R3 NET, H LKy %
B 2VBREE, i s B K5 1 h 64.7 glkg #156.5 g/kg,
21N H B R K 1) 75%81 65%; 4% E&E 10
ANBEEE, 4> %19 9.926.12.407.14.889.,17.37.19.852.
22.333. 24.815. 27.296. 29.778. 32.259 mg/L; +1%
sHhEw'E 10 MR, 4378 1.860. 2.325. 2.790.
3.255. 3.720. 4.185. 4.650. 5.115. 5.580. 6.045 g/kg.
ANFEZKFRIKS B Shid T ad Gt 3k 200 Mk
B, RNMEERE 10 NMES, 2 000 BFEA
HWEARINR R GRE R =46.0%) F1 NaCl (434D
e T SR E MG S AR AR B ) S5
AT T, BHARRR Y 0.97 g/em® () H43RE RN

82°0'0" 4%

350 650 950 1250 1550 1850 2150 2500
He i B fm

(a) E7KFy 56.5 g/kg ALHHAE G B4R H 28

94

REER 45cm, 12N 4em ¥ PVC BEIREA2HN, H
T EAE B
1.3 HIELIEHIEIREL

fif F & [ SEI A 7] f#) PSR+3 500 #4101 A3 K42
LIRS DTS R, XS BB YE Y 350~2 500
nm, FdE i ERAEE RN 1 nm, 3t 2 151 M B,
FERE—EAR, EIEE 10 o6k sk, BUFY
JEVERN—NFEAR I IE B . MR, AR AT
TR B TR SO AR IE T U7, & L min {EA
SN L AR T — IR IE
1.4 KiBHAEAE

TR R FE v, &2 21 2 IR,
SRR S S T o PRI, o EUUR G (S BT 4
P B0 2 i) 3 SO AR A T PR . Savitzky-Golay F&—
Folvoies FEL B Pt 74, S AE I 3 P 22 T SR 4 2 20 e/
TRTFAN A R s T IR IR P 2 R B R B
158 BEAS AT A BT 2 5%« {4 Savitzky-Golay P& aT
DUIE R SO T B o A TR F e B T K
N 51, AR Z TN ECN 5 175 ik
17, R 2 fos. B AR AT IE—
1k, A8 T bTid: (PCA) BEATF&4E, PCA MLt
FMRSERE S5 32 MEMSY, (R 99.88%(1 54k
GE, # PCA KB EME R MR NG B .
Fi A 52444t Python 3.10 5281,
1.5 1Kk, |, HEARIERIFET

KM/ —FmIH (PLSR) P S EHl
4 (SVR) P50 BP M4 (BPNN) gz +
Bk, A ESRERDLIE B, PLSR & — 2
HEESHTITE, T CARACEE AR, M 2R [T
B, SVR & —Fh % juARLb ik (O EIA S, AES B
Y 2% i) v 3 DA e P A 20 e 1) e S 38 v 0 s
NI A G P I R A R 2R 1 1) . BPNIN =243 2R
BINE. BRIRE. M2 3 2, RS T %
Wi FIHE 25 (RD FTHLEZ (RMSE) 3
AR R, . RP B . RMSE /)y, AR Y
PPN ) R R T . R® B0 Ky 1, RMSE #/hJ 0.

350 650 950 1250 1550 1850 2150 2500
T B /nm

(b) E7KFN 64.7 glkg AbHHAF DG AR H 2L



&
B
D
4
o
B

TR AK

+ ERGHERRRE K H SO AR Y

1250 1550 1850 2150 2500
Y6l B /mm

350 650 950

(c) &7k3 56.5 glkg AL LFEGHER Savitzky-Golay ~T-7# Hi 2%

1250 1550 1850 2150 25‘00
(d) /KA 64.7 glkg AFE L FEERE Y Savitzky-Golay T £k

350 650 950

B 2 R Ak IET £ 449548 %% 5 Savitzky-Golay F 5 5 i

Fig.2 Original spectra and Savitzky-Golay smoothed spectra of soil samples in different water treatments
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Fig.3 Average spectrum of soil samples in different treatments after Savitzky-Golay smoothing
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Fig.4 Significance and Pearson coefficient of soil water, nitrogen, and salt content with the characteristic value of the spectrum
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Fig.6 Comparison between the measured and predicted values of soil electrical conductivity with the

hyper-spectral inversion model under the different conditions of soil water content
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Spectral Characteristics and Inversion Model of Water,
Nitrogen and Salt in Saline Soil in Southern Xinjiang
ZHAO Zeyi*?, LI Zhaoyang', WANG Hongbo', ZHANG Nan',

LI Guohui*, TANG Maosong’, WANG Xingpeng'", GAO Yang®
(1. College of Water Resource and Architecture Engineering, Tarim University, Aral 843300, China;

2. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China)

Abstracts: [Objective] Soil nitrogen and water are crucial factors influencing crop growth. Understanding their
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spatiotemporal variation at large scales is essential for improving agricultural management but challenging. This
paper aims to investigate the application of airborne technologies for inversely estimating the spatiotemporal change
in nitrogen and water in saline soils. [ Method] The research area is located in southern Xinjiang. Remote sensing
images were used to analyze the spectral characteristics of saline soils with different water, nitrogen, and salt
contents. Inversion models for estimating water, nitrogen and salt contents were developed, using partial least
squares regression (PLSR), support vector regression (SVR), and BP neural network (BPNN), respectively. The
accuracy of each model was evaluated against ground-truth data. [Result] The characteristic bands of soil water are
around 1 900 nm, the characteristic bands of soil nitrogen are between 1 490~1 506, 1 540~2 006, 2 011~2 500 nm,
and the characteristic bands of soil salt are between 1 880~1 883 and 1 890~1 942 nm. The PLSR model has the best
inversion effect on water, nitrogen and salt, followed by BPNN model and SVR model. [Conclusion] The
characteristic spectral bands around 1 900 nm were sensitive to changes in soil water, nitrogen, and salt content. The
optimal inversion model for estimating soil water, nitrogen, and salt involved using the Savitzky-Golay method for
smoothing, principal component analysis for dimensionality reduction, and partial least squares regression for
developing the inverse model.

Key words: soil spectral characteristics; saline soils; inversion model; soil salinity; soil nitrogen content; soil moisture
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The Combined Effect of Irrigation and Fertilization on

Yield and Quality of Fruits of Chinese Date
ZHOU Xiaojie*?, LYU Tingbo'*", XING Meng"?, SONG Renyou*?, FU Xinfa'?
(1. School of Water Conservancy and Construction Engineering, Shihezi University, Shihezi 832000, Ching;
2. Key Laboratory of Modern Water-saving Irrigation Corps, Shihezi 832000, China)

Abstract: [Objective]l Jujube (Chinese date) is an important cash crop in southern Xinjiang but its production
relies on irrigation and fertilization due to the limited rainfall in this region. This paper aims to investigate the
combined effect of irrigation and fertilization on yield and quality of jujube fruits in attempts to find an optimal
irrigation-fertilization combination for jujube production in this region. [ Method] The field experiment was
conducted in a 10-year-old orchard in the 224 Regiment of Kunyu City; it is a typical self-pressurized irrigation area
in southern Xinjiang. The experiment had three irrigation treatments: irrigating 540 mm (W1), 630 mm (W2) and
720 mm (W2) of water. Each treatment had three fertilizations: 562.5 kg/hm? (F1), 810 kg/hm? (F2) and 1 080
kg/hm? (F3). The control was fertigation used by local growers: irrigating 770 mm of water and applying 1 125
kg/hm? of nitrogen fertilizer (CK). In each treatment, we measured fruit yield and quality. [ Result] Irrigation amount
affected irrigation water use efficiency (IWUE), single-fruit weight, transverse and longitudinal diameters and
quality of the fruits, all at significant levels (P<0.05). Fertilization impacted fruit quality significantly with P<0.05,
fertilizer partial productivity (PFP), single fruit weight, transverse and longitudinal diameters of the fruits
significantly with P<0.01. The combined effect of irrigation and fertilization on yield, IWUE, PFP, and fruit quality
was significant with P<0.01. The highest yield and IWUE appeared in W2+F3, which differed significantly from
those in CK (P<0.05). W2+F2 gave the best fruit quality-measured in single fruit weight, transverse and longitudinal
diameters of the fruits. W2+F2 and W2+F3 did not show significant difference in fruit quality, except for the
numbers of top-graded fruits. [Conclusion] An optimal combination of irrigation and fertilization can improve
yield, appearance quality and grade ratio of the jujube fruits. Comprehensive analysis considering both fruit quality
and water and fertilizer use efficiency indicated that the optimal irrigation and fertilization for the jujube was to
irrigate 639.21~642.85 mm of water, and fertilize 374.38~384.02 kg/hm?® of N, 87.19~192.01 kg/hm? of P,Os, and
280.79~288.02 kg/hm? of K,0.

Key words: Junzao; drip irrigation; water and fertilizer ratio; yield; fruit grade; Junzao grade ratio
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