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W EARRTFALENENE BRI AT A BERAEKRUM RSN T m, UBERS  whkh
MELEFHFBMA) FHAEKBB) FAEHC) REF-REAMD) BMEKELH(E)FMRELE K AH
(F) 27 M & % 300 kg « hm™ , R # BB (G) b &t B, 2 R 3] B 240 o A o8 K7 R 38 B 38 M A R R 2 b &
)ﬁ%‘aﬁo SRRV . EMENAE TR EL T H, B EH Y DBFS(ILAT 5 d) A2 DAFSS (L& 85 d) "4k &
?raﬁ o FAA T R A HERRENRZ ,CAEDAFII6O(ILE 16 d) B i (TE)EEGERE, X5 3.33 mg

17 DAFS85 # ki, A #1 B & DAF116 B #F f R ¥4 EH w4 13.0%,C.D.E 2 F 25 T B 7 33.1% .36.3% .
485%7’ru 27.5% ;A B.C.D # E 2 |8 £ #p 4 B 76 DAF8S 1 DAF116 A R & F £ % B 5 TAH L BB, £ &
DAF85 Ft DAF116 i vt SS B %5 T H ¥ A ;C 72 DAF25 DAF55 DAF85 #1 DAF116 B, NI 7& 4 ( 2 27 4 Kk & -
#E ) EE, 55 4 0.22.0.25.0.33 mmol - h™' « g7'#10.30 mmol - h™' - g7', C £ Rk B R LT B A Fr Ve

GERE,ITHEREERK,BHE E&5,A % 17 178.66 kg - hm™ &4t B4R & 7 31.74%,
KPR AH; AR BB BERE;RLE N
RE S 3%S:5663.1;5143.1 XERARERRD A

Effects of nitrogen application on leaf sugar metabolism and
fruit quality of ‘ Cabernet Gernischt’ grape in arid desert region

MA Zong-huan, CHEN Bai-hong, HU Zi-jing, LI Wen-fang, JIANG Xue-feng, MAO Juan
(College of horticulture , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract; In order to explore the effects of nitrogen fertilizer application at various growth stages on leaf sugar
metabolism and fruit quality of grape, Cabernet Gernischet, a kind of nice grape, was used as the study crop with
300 kg + hm™ of urea applied at stages of bud break (A), new shoot development (B), flowering (C), the first
fruit expansion (D), lateral shoot development (E) , and the second fruit expansion (F) , respectively. Non-nitro-
gen fertilizer (G) was the control. The sugar levels and several metabolic enzyme activities in leaves at different sta-
ges as well as the quality indexes of fruit in the harvest stage were determined. The results showed that the applica-
tion of nitrogen fertilizer in all stages had no significant effect on the specific leaf weight, however, significantly in-
creased the relative content of chlorophyll at DBF5 (5 days before flowering) and DAF85 (85 days after
flowering) . Treatment F was not good for the accumulation of glucose and fructose in leaves. The sucrose content in
leaves (dry weight) of treatment C reached maximum of 3.33 mg - ¢”' at DAF116 (116 days after flowering).
Compared with DAF85, fructose content in leaves of treatments A and B increased by 13.0% at DAF16 but de-
creased by 33.1%, 36.3%, 48.5%, and 27.5% in treatments C, D, K, and F, respectively. There were no signifi-
cance difference among treatments A, B, C, D, and E in leaf starch contents at DAF85 and DAF116 respectively,
but they were higher than the corresponding G. In the treatment E, sucrose synthase (SS) activity of the leaves was

significantly higher at DAF85 and DAF116 than that in other treatments. In treatment C, the neutral invertase ( NI)
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activity ( glucose concentration/fresh wight) was at the highest levels of 0.22, 0.25, 0.33 mmol - h™" + ¢”' | and
0.30 mmol « h™" - g”' at DAF25, DAF55, DAF85 and DAF115, respectively. Treatment C resulted in higher solu-
ble sugar and Ve contents but the lowest titratable acid content in fruits at the harvest. The treatment B had the

highest grape yield, 17 178.66 kg - hm™, which was 31.74% higher than that of control.

Keywords: grape; nitrogen application stage; sugar content; enzyme activity; fruit quality
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Table 1 The main phenological period of *cabernet

gernischet’ in Wuwei
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Bud break stage Full-bloom stage Color-change stage Harvest stage
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Table 3 Effects of nitrogen application stages on physiological characteristics of grape leaves

KA H A A em? /(g - em™) F i L -2 AR RS 5 5
Sampling time Treatment Leaf area Specific leaf weight  The ratio of dry to fresh weights SPAD
A 139.48+6.06a 0.017+0.00a 0.24+0.02a 31.34+0.31a
DBFS . B 146.91+8.71a 0.017+0.00a 0.23+0.02a 28.08+0.67h
5 d before flowering
G 130.16+4.31a 0.018+0.00a 0.23+0.02a 26.81+0.33¢
A 183.48+25.02a 0.018+0.00a 0.27+0.01a 38.36+0.60b
B 195.23+21.92a 0.018+0.00a 0.26+0.02a 38.80+1.11a
DAF25 . C 173.67+10.70a 0.019+0.00a 0.25+0.02a 38.10+0.38b
25 d after flowering
D 166.79+13.13a 0.020+0.00a 0.26+0.02a 37.54+0.45b
G 169.90+21.92a 0.019+0.00a 0.26+0.02a 34.89+0.40¢
A 166.57+26.80ab 0.017+0.00b 0.30+0.04a 38.89+1.47bc
B 195.92+4.37ab 0.020+0.00ab 0.28+0.01a 42.23+1.74a
DAF55 C 213.96+5.57a 0.020+0.00ab 0.28+0.00a 40.24+2.12ab
55 d after flowering D 180.09+18.80ab 0.020+0.00ab 0.30+0.01a 39.48+0.87abc
E 178.61+26.71ab 0.018+0.00ab 0.29+0.02a 37.88+1.23bc
G 161.67+23.66b 0.022+0.00a 0.27+0.03a 36.63+0.67b
A 202.30x11.57a 0.020+0.00a 0.31+0.01abc 43.14+2.30a
B 209.81+13.02a 0.020+0.00a 0.30+0.01bc 43.34+1.89a
C 197.08+9.96a 0.020+0.00a 0.33+0.02abc 42.07+0.46a
DAF8S . D 178.99+10.68a 0.020+0.00a 0.34+0.02a 42.52+0.80a
85 d after flowering
E 197.37+15.34a 0.019+0.00a 0.32+0.02abc 43.69+0.87a
F 190.85+21.22a 0.019+0.00a 0.32+0.01abe 38.56+1.05b
G 190.17+18.73a 0.020+0.00a 0.29+0.03¢ 36.81+0.98¢
A 200.46+23.87bc 0.018+0.00a 0.30+0.01ab 44.29+1.32b
B 232.15+20.59ab 0.019+0.00a 0.29+0.00ab 43.90+0.59bhc
C 215.95+7.08abe 0.021+0.00a 0.31+0.01a 46.07+2.71ab
DAF116 . D 192.10+14.14¢ 0.019+0.00a 0.29+0.01ab 44.30+0.62b
116 d after flowering
E 235.91+7.15a 0.020+0.00a 0.29+0.01ab 48.31+0.58a
F 194.77+17.31c 0.020+0.00a 0.30+0.01ab 43.33+0.59be
G 198.50+30.28¢ 0.025+0.00a 0.26+0.04b 41.37+0.21c

T [ S RO 5 AN RN 5 B3R A B ] A A 35 25 57

Note: Values followed by different letters in a column are significantly different at 2<0.05 significance level.
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SRR, A F 333 mg - g ' M3.14mg - g7 ,B
MR RERE S I N, AU T AR, O 2,43 mg -
g™ ANRIBTAG i R b AR T
¥, A FI B iy % BE & i 7E DBFS Fll DAF25
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Fig.1 Effects of nitrogen fertilizer application on sucrose and glucose contents in grape leaves at different growth stages
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Fig.2 Effects of nitrogen fertilizer application on fructose and starch contents in grape leaves at different growth stages
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Fig.3 Effects of nitrogen fertilizer application on SS and SPS activities in grape leaves at different stages
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Effects of nitrogen fertilizer application on Al and NI activities in grape leaves at different stages
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Table 3  Effect of nitrogen fertilization stages on grape fruit quality and yield

abg RIS Y/ %

EERR/ (mg - mL™")  BEME Ve R/ (pg - g7')  EHH/ (mg-g™)

7&/ (kg + hm™)

Treatment Soluble solid Titratable acid Reducibility Ve Anthocyanin Yield
A 16.13+0.26¢ 7.34+0.58ab 122.15+2.43b 9.14+0.15¢ 16304.30+192.45h
B 17.87+0.09d 6.91+0.15bc 110.62+1.08¢ 10.11+0.16ab 17178.66+404.98a
C 19.00+0.08ab 6.34+0.09¢ 131.06+1.08a 9.98+0.65ab 15687.10+72.74bc
b 19.20+0.28a 7.37+0.47ab 99.79+3.46d 10.62+0.06a 16252.86+384.89h
E 18.57+0.31hc 7.33+0.09ab 89.65+2.36e 10.63+0.13a 15018.47+384.89¢
F 18.20+0.22¢d 7.20+0.21ab 75.50+2.58f 10.66+0.12a 13424.04+333.32d
G 17.90+0.2d 7.85+0.12a 71.31+3.15 9.74+0.68bc 11726.75+454.24¢

T [RIFUARRNG T E3RRTE 0.05 K- B2 3

Note : Different lowercase letters within the same column indicate significant difference at p=0.05 level.
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